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OXAZINOQUINOLONES USEFUL FOR THE TREATMENT OF VIRAL INFECTIONS 

FIELD OF THE INVENTION 
The present invention provides oxazinoquinolone and thioxazinoquinolone 
derivatives having a ring connecting position 4 (N-4) and position 1 1 (C-l 1), and more 
specifically, provides compounds of formula (D described herein below. These compounds 
are useful as antiviral agents, in particular, as agents against viruses of the herpes family. 

BACKGROUND OF THE INVENTION 
The herpesviruses comprise a large family of double stranded DNA viruses. They 
are also a source of the most common viral illnesses in man. Eight of the herpes viruses, 
herpes simplex virus types 1 and 2 (HSV-1 and HSV-2), varicella zoster virus (VZV), 
human cytomegalovirus (HCMV), epstein-Barr virus (EB V), and human herpes viruses 6, 
7, and 8 (HHV-6, HHV-7, and (HHV-8), have been shown to infect humans. 

HSV-1 and HSV-2 cause herpetic lesions on the lips and genitals, respectively. 
They also occasionally cause infections of the eye and encephalitis. HCMV causes birth 
defects in infants and a variety of diseases in immunocompromised patients such as 
retinitis, pneumonia, and gastrointestinal disease. VZV is the causitive agent of chicken 
pox and shingles. EBV causes infectious mononucleosis. It can also cause lymphomas in 
immunocompromised patients and has been associated with Burkitt's lymphoma, 
nasopharyngeal carcinoma, and Hodgkins disease. HHV-6 is the causitive agent of roseola 
and may be associated with multiple sclerosis and chronic fatigue syndrome. HHV-7 
disease association is unclear, but it may be involved in some cases of roseola. HHV-8 has 
been associated with Karposi's sarcoma, body cavity based lymphomas, and multiple 
myeloma. 

Due to the unique position of the para-substitutent on the N-phenylmethyl of 
formula I described herein below, compounds of the present invention demonstrate 
unexpected activity against the above reference herpesviral infections, particularly, human 
cytomegaloviral infection. 



30 INFORMATION DISCLOSURE 

US Patent 5,792,774 discloses oxazino l,4-dihydro-4-oxoquinolines useful for the 
treatment of a large number of diseases modulated by tissue necrosis factor (TNF) or 
phosphodiesterase TV, includng cytomegalovirus (CMV) infections. 
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US Patent 4,847,375 discloses 1,8-bridged 4-quinoline-3-carboxylic acids useful as 

antibacterial agents. 

US Patent 5,583,135 discloses heterotricyclic derivatives having a strong 

immunomodulating activity, anti-inflammatory activity and anti-cancer activity. 
5 The abstract of Japanese Patent JP 1032463 1 -A discloses IgE antibody production 

inhibitor comprise a pyrido(l,2,3-del,4-benzoxazine or a pyrido ( 1,2,3 , -de)- 1,4- 

benzothiazine derivative. 

PCT patent application, PCT/US00/21985 discloses oxazinoquinolones useful for 

the treatment of viral infections. 

10 

SUMMARY OF THE INVENTION 
The present invention provides a compound of formula I, 




15 or a pharmaceutical^ acceptable salt, racemate, solvate, tautomer, optical isomer or prodrug 
derivative thereof wherein: 
each X is independently O or S; 
YisCl, F, Br,CNorN0 2 ; 
Ri, R 2 , R3 and R4 are independently 



20 


a) 


hydrogen, 




b) 


N 3 , 




c) 


CN, 




d) 


fluoro, 




e) 


trifluoromethyl, 


25 


f) 


aryl, 




g) 


het, 




h) 
0 


Ci. 8 alkyl, optionally substituted with R$ or OR 7 , or 

Ri and R 2 or R 3 and R4 together with the carbon to which they are attached 
form C3.8cycloalkyl or het; 
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Rs is Ci-galkyl, which may be partially unsaturated and optionally substituted with one to 
three N 3 , halo, CN, Re or R 7 ; 
Re is 

a) aryl, 
5 b) het, 

c) SOiRg, 

d) OR 8 , 

e) C(=0)OR 8> 

f) C(=0)Rs, or 
10 g) NR 8 R 9 ; 

R 7 is 

a) P(=O)(OR 10 )2, 

b) CO(CH 2 )jCON(CH 3 )(CH2)kS03"M + , 

c) an amino acid, 

15 d) C(=0)Ci-6alkyl, optionally substituted by NR 10 R 10 , or 

e) CO(CH 2 ) n C0 2 H; 
Rs and R9 are independently 

a) hydrogen, 

b) C3-8cycloalkyl, 
20 c) aryl, 

d) het, or 

e) Ci-8alkyl which is further optionally substituted with one or more aryl, het, 
halo, CN, CO2R10, SOjRio, OR10, NR10R10, CF 3 , or C 3 - 8 cycloalkyl; 

Rio is 

25 a) H or 

b) Ci. 8 alkyl, optionally substituted with OH or OCi^alkyl; 
Ru and R12 are independently 

a) hydrogen, 

b) halo, 
30 c) N0 2 , 

d) CN, 

e) Re, 

f) SOjNRsR 9 , or 

-3- 
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g) Ci-galkyl, which may be partially unsaturated and optionally substituted with 
one to three N 3 , halo, CN, R$ or OR 7 ; 

aryl is 

a phenyl radical, optionally fused with a saturated or unsaturated carbocyclic or 
5 heterocyclic ring; at each occurrence, aryl may be substituted with one or more halo, 

CN, CO2R10, SOjR 10 , OR10, NR10R10, CF 3 , C^gcycloalkyl, or Q^alkyl wherein 
Ci-4alkyl is optionally substituted with OR10; 

het is 

a four- (4), five- (5), six- (6), or seven- (7) membered saturated or unsaturated 
10 heterocyclic ring having 1, 2, or 3 heteroatoms selected from the group consisting of 

O, S, and NW, wherein W is hydrogen, Ci^alkyl, C(=0)OCi^alkyl or absent, 
wherein het is optionally fused with a benzene ring, a carbcyclic or a heterocyclic 
ring; at each occurrence, het may be substituted with one or more halo, CN, CO2R10, 
SOjRio, OR10, NR10R10, Ci^alkyl, CF 3 , C 3 - 8 cycloalkyl, oxo or oxine; 
15 at each occurrence, a cycloalkyl group may be substituted with Ci^alkyl, OR 10 , oxo, oxine, 
or a spiro fused het; 
i is 0, 1 or 2; 
j is 1, 2, 3, 4, 5, or 6; 
k is 1, 2, 3, 4, 5, or 6; 
20 n is 1, 2, 3, 4, 5, or 6; 

M is sodium, potassium, or lithium; and 
with the following provisos: 

a) at least one of R u R2> R3 and R4 is other than hydrogen; 

b) where Ru R 2 , R 3 and R4 are independently C1.8 alkyl, at least one of the alkyl groups 
25 is substituted with Re or OR 7 . 

The present invention further provides a pharmaceutical composition comprising a 
compound of formula I, or a pharmaceutically acceptable salt thereof, and a 
pharmaceutically acceptable carrier (the composition preferably comprises an effective 
antiviral amount of the compound or salt). 
30 The present invention further provides a method of treating or preventing a 

herpes viral infection, comprising administering to a mammal in need of such treatment, a 
compound of formula (I) or a pharmaceutically acceptable salt thereof. 
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The present invention further provides a method of treating or preventing a 
herpesviral infection comprising administering orally, parenterally, topically, rectally, 
nasally, sublingually or transdermally an effective amount of a compound of claim 1. r 
The present invention further provides a compound of formula (I) or a 
5 pharmaceutical^ acceptable salt thereof for use in medical treatment. 

The present invention further provides the use of a compound of formula (I) or a 
pharmaceutically acceptable salt thereof to prepare a medicament for treating or preventing 
a herpesviral infection in a mammal. 

The present invention further provides a method for inhibiting a viral DN A 
10 polymerase, comprising contacting (in vitro or in vivo) the polymerase with an effective 
inhibitory amount of a compound of formula I, or a pharmaceutically acceptable salt 
thereof. 

The invention also provides novel intermediates and processes disclosed herein that 
are useful for preparing compounds of formula L 

15 

DETAILED DESCRIPTION OF THE INVENTION 
The following definitions are used, unless otherwise described. Halo denotes 
fluoro, chloro, bromo, or iodo. Alkyl, alkoxy, etc. denote both straight and branched 
groups; but reference to an individual radical such as "propyl" embraces only the straight 
20 chain radical, a branched chain isomer such as "isopropyl" being specifically referred to. 
When alkyl can be partially unsaturated, the alkyl chain may comprise one or more (e.g. 1, 
2, 3, or 4) double or triple bonds in the chain. 

The carbon atom content of various hydrocarbon-containing moieties is indicated by 
a prefix designating the minimum and maximum number of carbon atoms in the moiety, 
25 i.e., the prefix Q_j indicates a moiety of the integer "i" to the integer "j" carbon atoms, 
inclusive. Thus, for example, (Cj.3)alkyl refers to alkyl of one to three carbon atoms, 
inclusive, or methyl, ethyl, propyl and isopropyl, straight and branched forms thereof. 

Aryl is a phenyl radical, optionally fused with a saturated or unsaturated carbocyclic 
or heterocyclic ring. At each occurrence, aryl may be substituted with one or more halo, 
30 CN, CO2R10, SOiRio, OR10, NR10R10, CF 3 , C 3 -*cycloalkyl, or Ci^alkyl wherein C^alkyl is 
optionally substituted with ORio- 

Het is a four- (4), five- (5), six- (6), or seven- (7) membered saturated or unsaturated 
heterocyclic ring having 1, 2, or 3 heteroatoms selected from the group consisting of O, S, 
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and NW, wherein W is hydrogen, d^alkyl, C(=0)OC!^alkyl or absent wherein het is 
optionally fused with a benzene ring, a carbcyclic or a heterocyclic ring. At each 
occurrence, het may be substituted with one or more halo, CN, CO2R10, SOjRio, OR10, 
NR10R10, C^alkyl, CF 3 , C 3 -8cycloalkyl, oxo or oxine; 

5 The term "het" also includes piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, 

N-Ci^alky substituted piperazinyl such as 4-methyl piperazinyl, pyrrolidinyl, pyridyl, 
imidazolyl, N-Ci^alky substituted imidazol such as 1 -methyl- lH-imidazol, azetidyl, 
tetrahydrofuranyl, dioxolanyl, imidazolidinyl, oxathiolanyl, oxazolidinyl, pyran, thiopyran, 
tetrahydropyran or tetrahydrothiopyran, thiophene, furan, pyrazoline, pyrimidine, 2-pyridyl, 

10 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 3-pyridazinyl, 4- 

pyridazinyl, 3-pyrazinyl, 2-quinolyl, 3-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 

2- quinazolinyl, 4-quinazolinyl, 2-quinoxalinyl, 1-phthalazinyl, 4-oxo-2-imidazolyl, 2- 
imidazolyl, 4-imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-pyrazolyl, 4-pyrazolyl, 
5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 4-oxo-2-oxazolyl, 5-oxazolyl, 4,5,-dihydrooxazole, 

15 1,2,3-oxathiole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,2,5-oxadiazole, 1,3,4-oxadiazole, 2- 
thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-isothiazole, 4-isothiazole, 5-isothiazole, 2-indolyl, 3- 
indolyl, 3-indazolyl, 2-benzoxazolyl, 2-benzothiazolyl, 2-benzimidazolyl, 2-benzofuranyl, 

3- benzofuranyl, benzoisothiazole, benzisoxazole, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 
2-pyrrolyl, 3-pyrrolyl, 3-isopyrrolyl, 4-isopyrrolyl, 5-isopyrrolyl, 1,2,3,-oxathiazole-l-oxide, 

20 l,2,4-oxadiazol-3-yl, l,2,4-oxadiazol-5-yl, 5-oxo-l,2,4-oxadiazol-3-yl, l,2,4-thiadiazol-3- 
yl, l,2,4-thiadiazol-5-yl, 3-oxo-l ,2,4-thiadiazol-5-yl, 1,3 A-thiadiazol-5-yl, 2-oxo-l,3,4- 
thiadiazol-5-yl, l,2,4-triazol-3-yl, l,2,4-triazol~5-yl, l,2,3,4-tetrazol-5-yl, 5-oxazolyl, 1- 
pyrrolyl, 1-pyrazolyl, 1,2,3-triazol-l-yl, 1,2,4-triazol-l-yl, 1-tetrazolyl, 1-indolyl, 1- 
indazolyl, 2-isoindolyl, 7-oxo-2-isoindolyl,l-purinyl, 3-isothiazolyl, 4-isothiazolyl and 5- 

25 isothiazolyl, 1,3,4,-oxadiazole, 4-oxo-2-thiazolinyl, or 5-methyl- 1 ,3 ,4-thiadiazol-2-yl, 
thiazoledione, 1,2,3,4-thiatriazole, 1,2,4-dithiazolone. Each of these moieties may be 
substituted as appropriate. 

"Amino acid," includes a residue of natural amino acid (e.g. Ala, Arg, Asn, Asp, 
Cys, Glu, Gin, Gly, His, Hyl, Hyp, He, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val) 

30 in D or L form, as well as unnatural amino acids (e.g. phosphoserine, phosphothreonine, 
phosphotyrosine, hydroxyproline, gamma-carboxyglutamate; hippuric acid, 
octahydroindole-2-carboxylic acid, statine, 1 ,2,3,4,-tetrahydroisoquinoline-3-carboxylic 
acid, penicillamine, ornithine, citruline, -methyl-alanine, para-benzoylphenylalanine, 
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phenylglycine, propargylglycine, sarcosine, and tert-butylglycine). An amino acid can 

conveniently be linked to the remainder of a compound of formula I through the carboxy 
terminus, the amino terminus, or through any other convenient point of attachment, stich as, 
for example, through the sulfur of cysteine. In particular, an amino acid can conveniently 
5 be linked to the remainder of a compound of formula I through the carboxy terminus. 

Mammal denotes human and animals, specifically including food animals and 
companion animals. 

It will be appreciated by those skilled in the art that compounds of the invention 
have one or more achiral center and be isolated in optically active and racemic forms. 

10 Some compounds may exhibit polymorphism. It is to be understood that the present 
invention encompasses any racemic, optically-active, polymorphic, tautomeric, or 
stereoisomeric form, or mixture thereof, of a compound of the invention, which possesses 
the useful properties described herein, it being well known in the art how to prepare 
optically active forms (for example, by resolution of the racemic form by recrystallization 

15 techniques, by synthesis from optically-active starting materials, by chiral synthesis, or by 
chromatographic separation using a chiral stationary phase) and how to determine antiviral 
activity using the standard tests described herein, or using other similar tests which are well 
known in the art. 

The compounds of the present invention are generally named according to the 
20 IUPAC or CAS nomenclature system. Other nomenclature systems may also be used. 
Abbreviations which are well known to one of ordinary skill in the art may be used (e.g. 
W for phenyl, 'Me" for methyl, "Et" for ethyl, * V for hour or hours and "rt" for room 
temperature). 

Specific and preferred values listed below for radicals, substituents, and ranges, are 
25 for illustration only; they do not exclude other defined values or other values within defined 
ranges for the radicals and substituents. 

Specifically, the term "C^alkyl, " or "C^alkyl " refers to an alkyl group having one 
to eight or one to four carbon atoms such as, for example, methyl, ethyl, propyl, butyl, 
pentyl, hexyl, heptyl, octyl, and their isomeric forms thereof. 
30 Specifically, a 5- or 6-membered heterocyclic ring includes piperidinyl, 

morpholinyl, thiomorpholinyl, piperazinyl, N-C^alky substituted piperazinyl such as 4- 
methyl piperazinyl, or pyirolidinyl. 
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Specifically, a 5- or 6-membered heterocyclic ring includes pyridyl, imidazolyl, N- 
d^alky substituted imidazol such as 1 -methyl- lH-imidazol. 

Specifically, R 5 is Ci^alkyl substituted with OR 7 or het. 
Specifically, R 5 is Q^alkyl substituted with OH. 
5 Specifically, R5 is Ci^alkyl substituted with het 

Specifically, het is morpholinyl or thiomorpholinyl. 

Specifically, R5 is 4-morpholinylmethyl. 

Specifically, R5 is Ci^alkyl, optionally substituted with OR 9 . 

Specifically, R5 is Ci^alkyl which is partially unsaturated and optionally substituted 
10 with OR 9 . 

Specifically, R5 is propynyl substituted with OH. 

Specifically, R5 is 3-hydroxypropyl. 

Specifically, R3 and R4 are independently hydrogen. 

Specifically, Ri and R 2 are independently hydrogen, fluoro, or Q-g alkyl substituted 
15 with R6 or OR 7 . 

Specifically, Ri and R 2 are independently hydrogen, fluoro, Q-g alkyl substituted 
with R6 or OR 7 ; aryl, het, or R\ and R2 together with the carbon to which they are attached 
form a six-(6) membered cycloalkyl or a het; wherein is het, SOiRg, ORg or NRgR 9 ; 
wherein R 7 is P(=O)(OR 10 ) 2 , CO(CH 2 )nCON(CH3)(CH 2 ) n S0 3 TVr, or C(=0)C«alkyl, 
20 wherein Rg and R 9 are independently hydrogen, aryl, het, or Ci_ 8 alkyl which is further 

optionally substituted with one or more aryl, het, halo, CC^Rio, SOiRio, or OR10; wherein 
Rio is H or Ci^alkyl, optionally substituted with OH. 

Specifically, Ri and R 2 are indepandetly H, Ci^alkylsubstituted with ORg wherein 
R 8 is H, or Ci^alkylsubstituted with OR10. 
25 Specifically, R\ is H; R 2 is aryl wherein aryl is optinoally substituted with one or 

two halo, CN, OR10, or Q^alkylsubstituted with OR10. 

Specifically, Ri is H; R 2 is aryl wherein aryl is fused with a heterocyclic ring. 

Specifically, R 2 is 1,3-benzodioxolyl or 1,4-benxodioxinyl. 

Specifically, Ri is H; R 2 is het. 
30 Specifically, het is a five- (5) or six- (6) membered saturated or unsaturated 

heterocyclic ring having 1, 2, or 3 heteroatoms selected from the group consisting of O, S, 
and NW, wherein W is hydrogen, Ci^alkyl, C(=0)OCi^alkyl or absent, wherein het may be 
substituted with one or more halo, Ci^alkyl, CF3, oxo or oxine. 

-8- 
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Specifically, het is pyridinyl. 

Specifically, het is a five- (5) membered heterocyclic ring. 

Specifically, Ri and R 2 together with the carbon to which they are attached form a 
het, wherein het is a five- (5) or six- (6) membered heterocyclic ring having 1, 2, or 3 
heteroatoms selected from the group consisting of O, S, and NW, wherein W is hydrogen, 
Ci^alkyl, or C(=0)OCi^alkyl, wherein het may be substituted with one or more halo, ORio, 
Ci^alkyl, CF 3 , oxo or oxine; more specifically, het is a (6) membered heterocyclic ring; 
even more specifically, het is pyran, piperdine, or thiopyran. 

Specifically, Ri and R 2 together with the carbon to which they are attached form a 
six- (6) membered cycloalkyl; more specifically, cycloalkyl is optionally substituted with 
oxo, or ORio 

Specifically, Re is het, SOjRg, ORg or NRgR 9 . 

Specifically, R 7 is P=0)(OH) 2 , (P=0)(Ci^alkoxy) 2 , C(=0)Ci^alkyl, or 
COCCH^nCONCCHsXCH^nSOaTVT. 

Specifically, Rg and R 9 are independently hydrogen, aiyi, het, or Ci_ 8 alkyl which is 
further optionally substituted with one or more aryl, het, halo, CO 2 Ri 0 , SOiRio, or OR 10 ; 

Specifically, Ri 0 is H or d^alkyl, optionaUy substituted with OH. 

Specifically, R 2 is hydrogen, and Ri is Ci_g alkyl substituted with Re or OR 7 ; where 
Re is het, SRg, OR 8 or NRgR 9 ; wherein R 7 is (P=0)(OCH 3 ) 2 , 

COCCH^nCONCCHsXCH^nSOa^, or C(=0)CH 3 , Rg and R 9 are independently hydrogen, 
het, or Ci-galkyl, which is optionally substituted with one or two het, CO 2 R 10 , SOR 10 , or 
ORio; Rio is H or Ci^alkyl, optionally substituted with OH. 

Specifically, R n is H, halo, or Q^alkyl optionally substituted with one to three 

halo. 

Specifically, R 12 is H, SOiRg, ORg, C(=0)ORg, C(=0)Rg, NRgR 9 ; or C^alkyl, 
which may be partially unsaturated and optionally substituted with one to three N 3 , halo, 
CN, orR6. 

Specifically, R u and R 12 are hydrogen. 

Specifically, het is piperidinyl, moipholinyl, thiomorpholinyl, piperazinyl, N-Ci_ 
4 alky substituted piperazinyl, pyrrolidinyl, pyridyl, imidazolyl, or N-Ci^alky substituted 
imidazol. 

Specifically, Ri, R 2 , R 3 and R4 are independently hydrogen, hydroxymethyl, 
morpholinylmethyl, (pyridinylmethyl)aminomethyl, (dimethylamino)methyl, 
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(hydroxyethyl)sulfanylmethyl, ( 1 -methyl- lH-imidazol-2-yl)sxxlf any lmethyl, - 
CH 2 OCO(CH 2 )6CON(CH3)(CH2)2S03'M + , -CH 2 OC(=0)CH 3 , (4-methyM- 
piperazinyl)methyl, 1-pyrrolidinylmethyl, (2,3-dihydroxypropyl)aminomethyl, (2- 
hydroxyethyl)aminomethyl, 1-piperidinylmethyl, bis(2-hydroxyethyl)aminomethyl, 1H- 
imidazol-l-ylmethyl, (methylsulfanyl)methyl, (teit-butyls\ilfanyl)methyl,methylsvilfanyl 
acetate, (2,3-dihydroxypropyl)sulfanylmethyl, phenyl, or fluoro. or CH 2 OP(=0)(OCH 3 ) 2 . 

Specifically, Ri, R 2 , R3 and R4 are independently hydrogen, hydroxymethyl, 
morpholinylmethyl, (2-pyridinylmethyl)aminomethyl, (3-pyridinylmethyl)aminomethyl, 
(dimethylamino)methyl, (2-hydroxyethyl)sulfanylmethyl, ( 1 -methyl- 1 H-imidazol-2- 
yl)sulfanylmethyl, -CH 2 OCO(CH2)6CON(CH 3 )(CH 2 ) 2 S0 3 -M + , -CH 2 OC(=0)CH 3 , or 
CH 2 OP(=0)(OCH 3 ) 2 . 

Specifically, Ri and R 2 are independently hydrogen, R 3 and R4 are independently 
fluoro, phenyl, or d-g alkyl substituted with het or OH. 

Specifically, Ri is hydrogen and R 2 is het. 

Specifically, Ri is hydrogen and R 2 is 2-pyridinyl, 3-pyridinyl, or 4-pyridinyl. 
Specifically, R 3 and R4 are independently fluoro or hydroxymethyl. 
Specifically, R 3 is hydrogen and R4 is phenyl, moipholinyhnethyl, or 
hydroxymethyl. 

Specifically, R 3 is morpholinylmethyl. 

Specifically, a compound of formula I is the following structure I- A; 




I-A. 



Specifically, a compound of formula I is the following structure I-B; 




I-B. 



Specifically, a compound of formula I is the following structure I-C; 
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R (1 O O 



II U H 




V** 



"R 3 



I-C. 

Specifically, a compound of formula I is the following structure I-D; 

Rn 9 Q 

\ i] h i: si 




I-D. 

Specifically, a compound of formula I is the following structure I-E; 

h u s o 

f ^3 

I-E. 

Specifically, a compound of formula I is the following structure I-F; 

R11 S O 



R, 
R: 



T r 3 

I-F. 

Specifically, a compound of formula I is the following structure I-G; 

R11 § Q 




RiRs 



I-G. 

Specifically, a compound of formula I is the following structure I-H; 
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I-H 

Specifically, a compound of fonnula I is the following structure I-I; 

R„ S S 

TTbr i: 11 




I-L 

Specifically, a compound of formula I is the following structure I-J; 

B11 5 § 
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Specifically, a compound of formula I is the following structure I-K; 
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I-K 

Specifically, a compound of formula I is the following structure I-L; 
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15 Specifically, a compound of formula I is the following structure I-M, 
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I-M. 

Specifically, a compound of formula I is the following structure I-N; 

r„ o s 

T R 3 
Ri 

I-N. 

Specifically, a compound of formula I is the following structure I-O; 
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I-O. 

Specifically, a compound of formula I is the following structure I-P; 
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I-P. 

More specifically, Y is CI in the formulas I-A to I-P. 
Examples of the compounds of the present invention are: 

a) N-(4-Cmorobenzyl)-2-(hydroxymemyl)-9-(morpholm-4-ylmemyl)-7-oxo-2 
15 ^y^o-7H-[l,4]oxazmo[2,3,4-ij]qumolme-6^carboxamide, 

b) N-(4-Chlorobenzyl>2-(/f or Sy (hydroxymemyl)-9-(morphoUn-4-ylmethyl)-7-oxo- 
2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 

c) N-(4-CMorobenzyl)-9-(morpholm-4-ylm^ 

7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
20 d) N-(4-CMorobenzyl)-9-(morpholm-4-yn^^ 

7H-[ 1 ,4]oxazmo[2,3,4-ij]qumoline-6-cait>oxamide, 
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e) N-(4<Morobenzyl)-9-(mbrpho^ 

7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxamide, 

f) N-(4-Chlorobenzyl)-9-(morpholin^-ylmethyl)-7-oxo-2-(/? or 5>pyridin-3-yl-2,3- 
dihydro-7H-[ 1 ,4]oxazino[23»4-ij]quinoline-6-<^rboxamide, 

5 g) N-(4-CMorobeii^l)-2,9-bis(mo^^ 

[ 1 ,4] oxazino[2,3 ,4-ij]quinoline-6-carboxamide, 

h) 2-[(rm-Butylsulfanyl)methyl]-N-(4^M^ 
23-dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6K:arboxamide, 

i) N-(4-Chlorobenzyl)-2- { [(2-hydroxyethyl)sulf anyl]methyl } -9-(morpholin-4- 
10 ylmethyl)-7-oxo-23-dihydro-7H^^ 

j) N-(4-Chlorobenzyl)-2-{ [(1 -methyl- lH-imidazol-2-yl)sulfanyl]methyl} -9- 
(morpholin-4-ylmethyl)-7-ox^ 
carboxamide, 

k) N-(4-CMoroben2yl)-9-(morpholin-4*-ylmethyl)-7-oxo-2- { [(3- 
15 pyridinylmethyl)amino]methyl}-23-dihydrcK7H-[l^ 
carboxamide, 

1) [(4~Chlorobenzyl)amino]carbonyl } -9-(morpholin-4-ylmethyl)-7-oxo-2,3- 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinolin-2-yl]methyl acetate, 
m) N-(4-Chlorobenzyl)~9-(morpholin-4-ylmethyl)-7-oxo-2-(7? or 5)- { [(3- 
20 pyridinytoethyl)amino]methyl}-2,3-dihydro-7H-[l^ 

carboxamide, 
n) N-(4-Chlorobenzyl)-2-(3-hyd^^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
o) N-(4-CUorobenzyl)-9-(morpholin^-ylmethyl)-7-oxo-2-(i? or £>pyridin-2-yl-2,3- 
25 dihydro-7H-[l ,4]oxazino[2,3,4-ij]quinoline-6-carboxainide f 

p) N-(4-CMorobenzyl)-2-[3-(hydroxymethyl)phenyl]-9-(morpholm 

2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-caxboxaniide, 
q) N-(4-CMorobenzyl)-2-[2-(hydroxy^ 

2,3-dihydrcH7H-[l,4]oxazino[2,3^ 
30 r) N-(4-CMorobenzyl)-2-(l-methyl-m^^ 

oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]qiiinoline-6-carboxamide, 
s) N-(4-CMorobenzyl)-2^2-f^^ 

[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-caiboxamide, 
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t) N-(4-CMorobenzyl)-2-(3Hsyan^ 

dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
u) N-(4<ZMorobenzyl)-2^3-fu^ 

[ 1 ,4]oxazino[23,44j]qiiinoline-6-carboxamide, 
5 v) N-(4-CWorobenzyl)-9-(mo^ 

[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
w) N-(4-CMorobenzyl)-2-(3,5 

dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
x) 2-( 1 3-Benzodioxol-5-yl)-N-(4-cMo 
10 dihydro-7H-[ 1 ,4]oxazino[23,44j]quinoline-6-carboxainide, 

y) N-(4-Chlorobenzyl)-2-(2,3-dihydro-- 1 ,4-benzodioxin-6-yl)-9-(moipholin-4- 

ylmethyl)-7-oxo-2,3-<iihydro7H-[ 1 ,4]oxazino[23,4-ij]qiiinoUne-6-carboxamide, 
z) 2-( 1 3-Benzoctioxol^yl)-N-(4K;Moro 

dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6^arboxamide, 
15 aa) 2-[3,5-bis(Methoxymethoxy)phenyl]^ 
7^xo-2,3-dihydro-7H^l,4]oxazino^ 
bb) N-(4-CMorobenzyl)-9Kmorpho 

[1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
cc) N-(4-CMorobenzyl)-2,2-bis [(method 
20 7K)XO-2,3^ihydro-7H-[l,4]oxazino[23,4-ij]quinoline-6-carbo 
dd) N-[(4-CWorophenyl)methyl]-9'-(4-morpholinylmethylMJ'« 

dioxospiro[cyclohexane- 1 ,2 ' (3 'i!0-[7i?]pyrido[ 1 ,2 9 3-de] 1 1 ,4]benzoxazine]-6' - 
carboxamide, 

ee) N-[(4-Chlorophenyl)methyl]-4-hydroxy-9' -(4-mo^pholinylmethyl)-7 , - 
25 oxospiro[cyclohexane-l ,2' (3'if)-[7/f|pyrido[ 1 ,2,3^k] [ 1 ,4]benzoxazine]-6'- 

carboxamide, 
ff) N^4<:hlorobenzyl)-3,9-bis^ 

[ 1 ,4]oxazino[23,44j]qidnoline-6-carboxamide, 
gg) N-(4-CMorobenzyl)-9Kmoipho^ 
30 [1 9 4]oxazino[23 s 4-ij]quinoline-6-carboxainide, 

hh) N-(4-Cmorobenzyl)-2,2-difluoro-9-(morpholin^yhne^ 
[1 ,4]oxazino[23»4-ij]quinoline-6-carboxamide, 
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ii) N-(4-CMorobenzyl)-2-[(methylsulfanyl)methyI] 

2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
jj) N-(4-CMorobenzyl)-24(dimethylamino^^ 

2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-cari>oxamide, 
5 kk) N-(4-Chlorobenzyl)-2-[(4-methyl- l-piperazinyl)methyl]-9-(morpholin-4-ylmethyl)- 
7-oxo-2,3-dihydro-7H-[ 1 ^,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
11) Methyl ( { [6- { [(4-chlorobenzyl)amino]carbonyl } -9^morpholin-4-ylmethyl)-7-oxo- 

2,3-dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinolin-2-yl]methyl } thio)acetate, 
mm) N-(4-CUorobenzyl>9-(moipholin-4-ylmethyl)-7-oxo-2-( 1 -pyrrolidinylmethyl)-2,3- 
10 dihydro-7H-[ 1 ,4]oxazino[23»4-ij]quinoline-6^arboxamide, 

nn) N-(4-Chlorobenzyl)-2- { [(23-dihydroxypropyl)sulfanyl]methyl } -9-(morpholin-4- 

ylmethyl)-7^xo-23-dihydrcH7H-[l,4]o^ 
oo) N-(4-Chlorobenzyl)-2- { [(2,3-dihydroxypropyl)amino]methyl } -9-(morpholin-4- 
yhnethyl)-7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]qiiinoline-6-carboxamide, 
15 pp) N-(4-Chlorobenzyl)-2- { [(2-hydroxyethyl)amino]methyl } -9-(morpholin-4-ylmethyl)- 
7-oxo-23-dihydro-7H-[l,4]oxazino[23»^ 
qq) N-(4-Chlorobenzyl)-9-(morpholin-4-ylmethyl)-7-oxo-2-( 1 -piperidinylmethyl)-2,3- 

dihydro-7H-[l ,4]oxazino[23,^ij]quinoline-6-carboxamide, 
rr) 2- { I>is(2-Hydroxyethyl)amino]methyl } -N-(4-chlorobenzyl)-9-(morpholin-4- 
20 ylmethyl)-7-oxo-23-dihydro-7H-[l,4]oxazino[23,4-ij]quinol^ 
ss) N-(4-Chlorobenzyl)-9-(morpholin-4-yhnethyl)-7-oxo-2- { [(2- 

pyridinylmethyl)aniino]methyl }-2,3-dihydro-7H-[l ,4]oxazino[23,4-ij]quinoline-6- 
carboxamide, 

tt) 2-[(8- { [6- { [(4-CMorobenzyl)amino]carbonyl } -9-(morpholin-4-ylmethyl)-7-oxo-2,3- 
25 dihydrcK7H-[l,4]oxazino[23,4-ij]qviinolin-2-yl]methoxy}-8- 
oxooctanoyl)(methyl)amino]ethanesiilfonic acid sodium salt, 
uu) [6-{ [(4~Chlorobenzyl)amino]carto^ 

dihydro-7H-[l,4]oxazino[23,4-ij]quinolin-2-yl]methyl dimethyl phosphate, 
w) N-(4-CUorobenzyl)-9-(morpholin-4-ylmethyl)-7-oxo-2- { [(4- 
30 pyridinylmethyl)amino]methyl}-23-dihydro-7H- 
carboxamide, 

ww) N-(4-Chlorobenzyl)-2-( lH-iinidazol- 1 -ylmethyl)-9-(niorpholin-4-ylmethyl)-7-oxo 
2,3-dihydro-7H-[ 1 ,4]oxazino[2,3>4-ij ]qviinoline-6-carboxamide, 
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xx) N-(4-Chlorobenzyl)-2- { [(4-chlorobenzyl)amino]methyl } -9-(morpholin-4-ylmethyl)- 

7-oxo-23-dihydro-7H-[l,4]oxazino[2,3,4^ 
yy) N-(4-CWorobenzyl)-3-(hyckoxymethyl)-9-(morpholin 

cUhydro-7H-[l,4]oxazino[23,4-ij]qiiinoline-6-carboxaim 
5 zz) N-(4-CMorobenzyl)-2-(4-hydroxy^^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6^arboxamide, 
aaa) N-(4-Chlorobenzyl)-2- { 3-[(methoxymethoxy)methyl]phenyl }-9-(morpholin-4- 

ylmethyl)-7-oxo-23-dihydro-7H41^ 
bbb) N-(4-CMorobenzyl)-2-{2^ 
1 0 ylmethyl)-7-oxo-23-dihydro-7H-[ 1 ,4]oxazino[23,44j]quinoline-6-carboxamide, 

ccc) N-(4-CUorobenzyl)-2-(2-hydroxyphenyl)-9-(moipholin^ 

dihydrcn7H-[l,4]oxazino[23,44j^^ 
ddd) N-[(4^Morophenyl)methy^^ 

oxospkoKH-pyran^^XS'^O-^/ZlpyridoCl^^-^] [l,4]benzoxazine]-6'- 
15 carboxamide, 

eee) 1 , 1-Dimethylethyl 6-[[[(4-cUorophenyl)methyl]amino]carbonyl]-9 , -(4- 

morpholinylmethyl)-7 * -oxospiro[piperidine-4,2 > (3 9 H)-[lH]pyrido[ 1 ,2,3-<fe] 

[ 1 ,4]benzoxazine]- 1 -carboxylate, 
fff) N-[(4-CMorophenyl)methyl]-9X4-moi^^ 
20 4,2'(3'if)-[7i?]pyrido[l,2,3-^] [l,4]benzoxazine]-6' -carboxamide, 

ggg) N-(4-CMorobenzyl)-2,2-bis(hy^ 

dihydro-7H-[ 1 ,4]oxazino[23,44j]quinoline-6-carboxamide, 
hhh) N-[(4-C^orophenyl)met^ 

oxospiro[7H-pyrido[ 1 ,2,3-*te]-l ,4-benzoxazine-2(3J^,4 , -[4H]thiopyraii]-6- 
25 carboxamide, 

iii) N-(4-CMorobenzyl)-9-(moiphoUn^ 

[1 ,4]oxazino[23,4-ij]qviinoline-6-carboxamide, 
jjj) N-(4-Oilorobenzyl)-3,3^ 

dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-cari>oxamide, 
30 kkk) N-(4-ChlorobeiizyI)-3,3-bis(hydroxymethyl)-9K3-hydroxypro^ 

dihydro-7H-[l,4]oxazino[23,4-ij]quinoline-6K:arboxami 
111) N-(4-CMorobenzyl)-2-[2-(methoxym 

oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]qiiinoline-6-carboxamide, 
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mmm) N^4<:Morobenzyl)-2-{4~[^ 

ylmethyl>7-oxcH23-dihydro-7H-[l,4]^^ 
nnn) 2-[23-bis(Methoxymethoxy)phenyl]^ 

7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6K:arboxaniide, 
5 ooo) N-[(4-CMorophenyl)methyl]- 1 -methyl-9' -(4-morpholiny lmethyl)-7 ' - 

oxospiro[piperidine-4,2' (3 , fl)-[7fl]pyrido[ 1 ,2,3-<fe] [ 1 ,4]benzoxazine]-6' - 

carboxamide, or 

ppp) N-[(4-Chlorophenyl)methyl]-9' ' -(4-morpholinylmethyl)dispiro[ 1 ,3-dioxolane-2, 1 *- 
cyclohexane^\2'X3"#M7/fI pyridof 1,2,3-A?] [l,4]benzoxazine]-6 ,, -carboxamide. 

10 

Additional examples of the compounds of the present invention are: 

a ) N-(4-Chlorobenzyl)-2-(hy^ 

dihydro-7H-[l ,4]oxazino[23,4-ij]quinoline-6-carboxaiiiide, 

b) N-(4-Chlorobenzyl)-2-(# or S)- (hydroxymethyl)-9-(morpholin-4-ylmethyl)-7- 
15 thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 

c) N-(4-Chlorobenzyl)-9-(moip^^ 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

d) N-(4-CMorobenzyl>9-(morpholin^-ylmethyl)-7-thioxc^ 
7H-[l,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

20 e) N-(4-Chlorotenzyl)-9-(morpho^ 

7H-[ 1 ,4]oxazino[2,3 ,4-ij] quinoline-6-carboxamide, 

f) N-(4-Cmorobenzyl)-9-(morpholin-^ylmethyl)-7-thioxo-2-(/? or 5)-pyridin-3-yl-2,3- 
dihydro-7H-[l,4]oxazino[23,4-ij]quinoline-6^arboxamide, 

g) N-(4-<^orobenzyl)-2,9-bis(morpholin-4-ylmethyl)-7-tWox 
25 [1 ,4]oxazino[23,4-ij]qiiinoline-6-carboxamide, 

h) 2-[(terf-Butylsulfanyl)methy^ 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

i) N-(4-Chlorobenzyl)-2-{ [(2-hydroxyethyl)sulfanyl]methyl }-9-(morpholin-4- 
ylmethyl)-7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23»4-ij]qxiinoline-6-carboxamide, 

30 j) NK4-Cmorobenzyl>2-{[(l-m^ 

(morpholin^ylmethyl>7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23»4-ij]quinoline-6- 
carboxamide, 
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k) NK4-Chlorobenzyl)-9-(morpholin-4-ylmethyl)-7-thioxo-2-{ [(3- 

pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide, 

1) [6- { [(4-Chlorobenzyl)amino]carbonyl } -9-(morpholin-4-ylmethyl)-7-thioxo-2,3- 
5 dihydro-7H-[l,4]oxazino[2,3,4-ij]quinolin-2-yl]methyl acetate, 

m) N-(4-CMorobenzyl)-9-(morpholin-4-ylmethyl)-7-thioxo-2-(/? or S)- { [(3- 

pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij3quinoline-6- 

carboxamide, 

n) N-(4-CMoroben2yl)-2^3-hydroxyphenyl)-9-(moipholin^-ylmefeyl)-7-tbioxo- 
10 dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 

o) N-(4-CWorobenzyl)-9Kmorpholin-4-ylmethyl)-7-thioxo-2-(^ or 5)-pyridin-2-yl-2,3- 

dihydro-7H-[l,4]oxazino[23,44j]quinoline-6-carboxamide, 
p) N-(4-CbJorobenzyl)-2-[3-(hydroxymethyl)phenyl]-9<morpholin^ylmethyl)-7- 
tMoxo-2,3-dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6^carboxamide, 
15 q) N-(4-Cmorobenzyl)-2-[2Khydroxymethyl)phenyl]-9-(morphoUn-4-ylmethyl)-7- 
tbioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
r) N-(4-Chlorobenzyl>2-( 1 -methyl- 1 H-imidazol-2-yl)-9-(morpholin-4-ylmethyl)-7- 

tWoxo-2,3-dihydro-7H-[l,4]oxazino[23,4-ij]qumolme-fr<arboxamide, 
s) N-(4-CMorobenzyl)-2-(2-furyl)-9-(m^ 
20 [ 1 ,4]oxazino[2,3 ,4-ij]qviinoline-6-carboxamide, 

t) N-(4-Cmorobenzyl>2-(3-cyanophenyl)-9-(mo^ 

dmydro-7H-[l,4]oxazmo[23,4-ij]quinoline-6-carboxamide, 
u) N-(4-CMorobenzyl>2-(3-furyl)^ 

[l,4]oxazmo[2,3,4-ij]quinoline-6-carboxamide, 
25 v) N-(4-CMorobenzyl)-9-(moipholin-4-ylmethyl)-7-tMoxo-2-tWen-2-yl-2^ 
7H-[l,4]oxazino[2,3,4-ij]qiimoline-6-carboxanaide, 
w) N-(4-Oilorobeiizyl)-2-(3,5-dffluorophe^ 

dmydro-7H-[l,4]oxazmo[2,3,4-ij]qumoline-6-carboxamide, 
x) 2^13-Benzodioxol-5-yl)-N^4-cMoroben 
30 2,3-dihydro-7H-[l ,4]oxazmo[2,3,4-ij]quinoIine-6-carboxamide, 

y) N-(4-Chlorobenzyl)-2-(2,3-dihydro-l ,4-benzodioxin-6-yl)-9-(morpholin-4- 
ylmethyl)-7-tbioxc^23-dmy<iro-7H-[M^^ 
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z) 2-( 1 3-Benzodioxol-4-yl>N^4^hlorobenzyl)-^ 

23-dihydro-7H-[l,4]oxazino[2,3,4-i^ 
aa) 2-[3,5-bis(Methoxymethoxy)phenyl]-N^^^ 

7-thioxo2,3-<lihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
5 bb) N^4-CWorobenzyl)-9-(morpholin-4-yto 

7H-[l,4]oxazino[23,4-ij]quinoline-6H^rboxamide, 
cc) N-(4-Oilorobenzyl)-2,2-bis[(methoxy^ 

7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23»4-ij]quinoline-6-caiboxamide, 
dd) N-[(4-ChIorophenyl)methyl]-9 , K4-mo^pholinylmethyl)^oxc>-7 , - 
10 thioxospiro[cyclohexane- 1 ,2' (3 *#H7if]pyrido[ 1 ,2,3-Je] [ 1 ,4]benzoxazine]-6'- 

carboxamide, 
ee) N-[(4~CMorophenyl)methyl]^hy 

thioxospiro[cyclohexane-l ^'(S'^O-H/Tlpyridor 1 ,2,3-de] [ 1 ,4jbenzoxazine]-6'- 
carboxamide, 
15 ff) N-(4<:hlorobenzyl)~3,94Hs(m^ 

[ 1 ,4]oxazino[23,4-ij]qiiinoline-6-<^rix)xamide, 
gg) N-(4-Chlorobenzyl)-9-(moipholin-4-yta 

[l,4]oxazino[23»4-ij]quinoline-6K:arboxainide J 
hh) N-(4-CMorobenzyl)-2,2-difluoro^^ 
20 7H-[1 ,4]oxazino[23,4-ij]quinoline-6<:arboxamide, 

ii) N-(4-Chlorobenzyl)-2-[(methylsu^^ 

tMoxo-23-dihydro-7H-[l,4]oxazino[23,4-ij]quinoline- 
jj) N-(4-Oilorobenzyl)-2-[(dimefliylaniino)meth^ 

thioxo-2,3-dihydro7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6^iboxamide, 
25 kk) N-(4-Chlorobenzyl)-2-[(4-methyM^ 

7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
11) Methyl ( { [6- { [(4-<:hlorobenzyl)amino]carbonyl } -9-(morpholin-4-ylmethyl)-7- 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]qiiinolin-2-yl]methyl } thio)acetate, 
mm) N-(4-CUorobenzyl>9-(moq)holin-4-ylmethyl)-7-thioxo-2-( 1 -pyirotidinylmethyl)- 
30 2,3-dihydro7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6K:arboxamide, 

nn) N-(4-Chlorobenzyl)-2- { [(2,3-dihydroxypropyl)sulfanyl]methyl } -9-(morpholin-4- 
ylmethyl)-7-tMoxo-23-dihydro-7H-[l,4]o^ 
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oo) N-(4-Chlorobenzyl)-2- { [(2,3-dihydroxypropyl)amino]methyl } -9-(morpholin-4- 

ylmethyl)-7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23 3 4-ij]quinoline-6-carboxamide, 
PP) N-(4-Chlorobenzyl)-2- { [(2-hydroxyethyl)amino]methyl } -9-(morpholin-4-ylmethyl)- 

7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
5 qq) N-(4-CUorobenzyl)-9-(morpholin^ybiiethyl)-7--thioxo-2-( 1 -piperidinylmethyl)- 

23-dihydro-7H-[l,4]oxazino[23,44j]quinoline-6-carboxaiiiide, 
rr) 2- { j>is(2-Hydroxyethyl)amino]methyl } -N-(4-chIorobenzyl)-9-(morpholin-4- 

ylmethyl)-7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
ss) N-(4-CWorobenzyl)-9-(morpholin^ylmethyl)-7-thioxo-2-{[(2- 
10 pyridinylmethyl)aniino]methyl } -2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6- 

carboxamide, 
tt) 2-[(8-{[6-{[(4-CMorobenzyl)ami^ 

23-dihydro~7H-[l,4]oxazino[23,4-ij]quinolin-2-yl]methoxy}-8- 

oxooctanoyl)(methyl)airdno3ethanesiilfonic acid sodium salt, 
15 uu) [6-{[(4-CMorobenzyl)amino]ca^ 

dihydro-7H-[l,4]oxazino[23,4-ij]q\iinolin-2-yl]methyl dimethyl phosphate, 
w) N-(4-Chlorobenzyl)-9~(morpholin^ylmethtyl)-7-tliioxo-2- { [(4- 

pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6- 

carboxamide, 

20 ww) N-(4-Cmorobenzyl)-2-(lH-inudazol-l-ylmethyl)-9-(moiphoUn 

tWoxo-2,3-dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoUne-6^arboxamide^ 
xx) N-(4-Chlorobenzyl)-2- { [(4-chlorobenzyl)amino]methyl } -9-(morpholin-4-ylmethyl)- 

7-tMoxo-23-dihydro-7H-[l,4]oxazino[^^ 
yy) N-(4-CWorobenzyl)-3-(hydroxymethyl)-9-(morpholin^yto 
25 dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6--carboxamide, 

zz) N-(4-Chlorobenzyl)-2-(4-ty^ 

dihydro-7H-[ 1 s 4]oxazino[23»44j]quinoline-6-carboxamide, 
aaa) N-(4-CMorobenzyl)-2-{3-[(mefo^^ 

ylmethyl)-7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]qiiinoline-6-carboxamide, 
30 bbb) N-(4-Chlorobenzyl)-2- { 2-[(methoxymethoxy)methyl]phenyl } -9-(niorpholin-4- 
ylmethyl)-7-thioxo-23-dihydro-7^ 
ccc) N-(4-C^orobenzyl)-2<24iydroxyphenyl^^^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
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ddd) N-[(4<^orophenyl)met^^ 

thioxospiro[4H-pyran^,2X3'if)-[7if]pyrido[l,2,3-^] [l,4]benzoxazine]-6'- 
carboxamide, 

eee) 1,1-Dimethylethyl 6-[[[(4^:hlorophenyl)methyl]aiiiino]carbonyl]-9X4- 

morphohnylmethy^-T'^oxospiroCpiperidine^^ 9 (3 'Hy[7Hlpyrido[ 1 9 2,3-de] 

[ 1 ,4]benzoxazine]- 1-carboxylate, 
fff) N-[(4-CHorophenyl)methyl]-9X^nioi^^ 

4,2' (3 'H)-[7H]pyrido[ 1 ,2 9 3-de] [ 1 ,4]benzoxazine]-6' -carboxamide, 
ggg) N-(4-CMorobenzyl)-2,2-bis(hydroxym 

2,3niihydro-7H-[l,4]oxazmo[^^ 
hhh) N-[(4<:Morophenyl)methyl]-2\3^ 

tWoxospko[7//-pyrido[l,2,3^^ 

carboxamide, 
iii) N-(4-CMorobenzyl)-9Kmorpholin^y^ 

[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
jjj) N-(4<Morobenzyl>3,3-bis(hydroxym 

2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6K:ari50xamide, 
kkk) N-(4-CWorobenzyl)-3,3-bis(hydroxymethyl>9-(3-hydroxypropy^ 

dihydro-7H^l,4]oxazino[23,44j]quinol^ 
111) N^4-CUorobenzyl)-2-[2^methoxymethoxy)phenyl]-9-(moipholm 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
mmm) N-(4-CMoroben^l)-2-{4-[(methoxy^ 

ylmethyl)-7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinolme-6-carboxamide, 
nnn) 2-[2,3-bis(Methoxymethoxy)phenyl]-N-(4^^ 

7-tWoxo-2,3^iihydro-7H-[l ,4]oxazm 
ooo) N-[(4<;hlorophenyl)methyl]-l-methyl-9'K4-moIpholinylmethyl)-7 , - 

tMoxospiro[piperidine^,2*(3*/0-[7i^pyrido[l^,3-^] [l,4]benzoxazine]-6'- 

carboxamide, or a pharmaceutical^ acceptable salt 

Additional examples of the compounds of the present invention are: 
a) N^4-CMorobenzyl)-2-(hydroxym 

dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6^arboxtMoamide^ 
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b) N-(4-CMorobenzyl)-2-(/? or S)- (hydroxymethyl)-9-(morpholin-4-ylmethyl)-7- 
thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxthioamide, 

c) N-(4-Chlorobenzyl)-9-(morpholin-4-yto 

7 H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxthioamide, 

d) N-(4-Chlorobenzyl)-9T(morpholin-4-ylmeth^ 

7H-[ 1 ,4]oxazino[23»4-ij]qxiinoline-6-carboxthioamide, 

e) N-(4-CMorobenzyl)-9-(moiphohn^ylm 

7H-[ 1 ,4]oxazino[23,4-ij]quinoUne-6K:arboxthioainide, 

f) N-(4-Chlorobenzyl)-9-(moipholin^ylmethyl)-7-thioxo-2-(/? or £)~pyridin-3-yl-2,3- 
dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6^arboxthioamide, 

g) NK4-Chlorobenzyl)-9-(morpholin^ylmethyl)-7»tMoxo-2-(i2 or 5)-pyridin-2-yl-2,3- 
dihydrcK7H-[l,4]oxazino[23,4-ij]qiiinoline-6-carboxtMoam or a 
pharmaceutical^ acceptable salt. 

Additional examples of the compounds of the present invention are* 

a) N-(4-CMorobenzyl)-2-(hydroxymethy 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]qxiinoline-6-carboxthioamide, 

b) N-(4-CMorobenzyl)-2-(j? or S)- (hyckoxymethyl)-9Kmoipholin-4-ylmethyl)-7-oxo- 
2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxthioamide, 

c) N-(4-CMoroben2yl)-9^niorphofo^ 

7H-[ 1 ,4]oxazino[2^,4-ij]quinoline-6^arboxthioamide, 

d) N-(4-CMoroben2yl)-9Kmorpholm^ 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6^ari>oxtlnoamide, 

e) N-(4-Chlorobenzyl)-9-(morpho^ 

7H-[ 1 ,4]oxazino[23»44j]qviinoline-6-carboxthioamide, 

f) N-(4-Chlorobenzyl)-9Kmorphol^ or S)-pyridin-3-yl-2,3- 
dihydro-7H-[ 1 ,4]oxazino[2^,4-ij]quinoline-6-carboxthioamide, 

g) N-(4-Chlorobenzyl)-9-(morpholin-4-ylmethyl)-7-oxo-2-(/? or S)-pyridin--2-yl-2,3- 
dihydro-7H-[l,4]oxazino[23,4-ij]quinoline-6^arboxtWoamide, or a 
phannaceutically acceptable salt. 

The following Charts A-N describe the preparation of the compounds of formula I 

of the present invention. All of the starting materials are prepared by procedures described 

in these charts, by procedures well known to one of ordinary skill in organic chemistry or 
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can be obtained commercially. All of the final compounds of the present invention are 
prepared by procedures described in these charts or by procedures analogous thereto, which 
would be well known to one of ordinary skill in organic chemistry. All of the variables 
used in the charts are as defined below or as in the formula I above. 
5 As shown in CHART A, acid Arl, which is 3-hydroxy-4-nitrobenzoic acid, is 

reacted with thionyl chloride to give the corresponding acid chloride, which is treated with 
morpholine to provide amide A-2. Reduction of the nitro group using hydrogen gas and 
palladium catalyst gives aminophenol A-3, which is alkylated using sodium hydride and 
diethyl chloromalonate in dimethylformamide to give lactam A-4. Simultaneous reduction 

10 of the three carbonyl groups using borane-methyl sulfide in tetrahydrofuran affords amine 
A-5. Treatment of the amine with diethyl ethoxymethylenemalonate provides A-6, which is 
derivatized to acetate A-7 using acetic anhydride and pyridine Cyclization to A-8 is 
effected by phosphorus pentoxide in methanesulfonic acid. Treatment of A-8 with p- 
chlorobenzylamine at 150°C cleaves the acetate and aminolyzes the ester, giving amide A- 

15 9 The alcohol is reacted with methanesulfonyl chloride and 2,4,6-collidine to give the 

intermediate mesylate A-10, which is subsequently reacted with a nucleophile of formula — 
RSR9NH, RgSH Qr RgOH (wherein Rg and R9 are defined previously), or anions thereof, to 
provide compounds of formula A-ll wherein R$ is SOjRg, ORs, NRgR9, aryl, or het. 

20 

CHART A 
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As shown in CHART B, compound A-8, which is a racemic mixture, is resolved 
into its component enantiomers B-la and B-lb by preparative chiral HPLC. The individual 
5 isomers are carried forth separately through Formulae B-2 and B-3, according to the 
protocol described for Chart A. 



-25- 



WO 02/04462 



PCT/US01/16507 



CHART B 




5 As shown in CHART C, alcohol of Formula A-9 is reacted with acetic anhydride to 

provide acetate C-l. Alternately, the alcohol can be coupled with a salt of suleptanic acid, 
which is 8-[Methyl(2-sulfoethyl)amino]-8-oxooctanoic acid, using diisopropylcarbodiimide 
to afford C-2. Alternately, C-9 can be reacted sequentially with phosphorus oxychoride and 
then methanol to provide phosphate C-3. 

10 



15 
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CHART C 




5 As shown in CHART D, aminophenol of Formula A-3 is treated with methyl a- 

bromophenylacetate and potassium carbonate in refluxing acetone to afford D-l. Reduction 
of the carbonyl groups using lithium aluminum hydride provides amine D-2, which is 
reacted with diethyl ethoxymethylenemalonate to furnish D-3. Cyclization to D-4 is 
effected with polyphosphoric acid, and aminolysis of the ester using p-chlorobenzylamine 

10 at 150 °C affords compound D-5. 

CHART D 
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As shown in CHART E, aminophenol of Formula A-3 is treated with ethyl 
bromodifluoroacetate and sodium hydride in dimethylformamide to afford E-l. Reduction 
of the carbonyl groups using lithium aluminum hydride provides amine E-2, which is 
reacted with diethyl ethoxymethylenemalonate to furnish E-3. Cyclization to E-4 is effected 
5 with polyphosphoric acid, and aminolysis of the ester using p-chlorobenzylamine at 150 °C 
affords compound E-5 

CHART E 




As shown in CHART F, nitrophenol of Formula A-2 is alkylated using phenacyl 
bromide and tetrabutylammonium bisulfate as a phase transfer catalyst, giving compound 
F-l. Reduction of the nitro group with tin(Il) chloride is followed by spontaneous 
cyclization to enamine F-2. Reduction of the enamine with sodium borohydride furnishes 
15 F-3, which is further reduced using lithium aluminum hydride to afford amine F-4. 

Reaction with diethyl ethoxymethylenemalonate provides F-5, which is cyclized using 
polyphosphoric acid to give F-6. Aminolysis of the ester using p-chlorobenzylamine at 150 
°C affords compound F-7. 



25 
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CHART F 




5 

As shown in CHART 6, nitro ketone of Formula A-2 is reacted with 
epichlorohydrin in the presence of sodium hydroxide to give epoxide 6-1. Reaction of the 
epoxide with morpholine in refluxing methanol provides amino alcohol 6-2. The alcohol is 
oxidized with dimethyl sulfoxide and trifluoroacetic anhydride, and the resulting ketone is 

10 immediately hydrogenated using hydrogen gas and Raney nickel catalyst to give 6-3. 
Reduction of the remaining keto group is accomplished with lithium aluminum hydride, 
affording amine 6-4. Treatment of the amine with diethyl ethoxymethylenemalonate, 
followed by polyphosphoric acid mediated cyclization of the intermediate enamine, 
provides compound 6-5. Aminolysis of the ester using p-chlorobenzylamine at 150 °C 

15 provides compound 6-6. 



20 
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CHART G 




5 As shown in CHART H, iodination of commercially available 2,3-difluorobenzoic 

acid H-l using A^iodosuccinimide in trifluoromethanesulfonic acid provides trihalo-acid H- 
2. The acid is reacted with carbonyldiimidazole to form the intermediate acyl imidazolide, 
which is treated with ethyl trimethylsilyl malonate and l,8-diazabicyclo[5 A0]undec-7-ene 
to provide fi-ketoester H-3. Compound H-3 is reacted with diethyl orthoformate and acetic 

10 acid, followed by tris(hydroxymethyl) methylamine to afford triol H-4. Cyclization is 
effected using potassium carbonate in DMF, giving tricycle H-5, and aminolysis using p- 
chlorobenzylamine at 150 °C affords H-6. The hydroxyl groups are masked as tert- 
butyldimethylsilyl ethers by reaction of the diol with tert-butyldimethylsilyl chloride and 
imidazole in dimethylformamide, giving H-7. Coupling of the iodide with propargyl 

15 alcohol using catalytic bis(triphenylphosphine)palladium (H) dichloride and copper (I) 

iodide provides H-8. Removal of the silyl ethers using hydrochloric acid in ethanol affords 
compound H-9. Alternately, the triple bond in H-8 is reduced with hydrogen gas and 
catalytic platinum on carbon to afford H-10, which is desilylated using hydrochloric acid in 
ethanol to provide compound H-ll. 



25 



-30- 



WO 02/04462 



PCT/US01/16507 



CHART H 




As shown in CHART I, treatment of 0-ketoester H-3 (Chart H) with triethyl 
orthoformate in refiuxing acetic anhydride forms intermediate enol 1-1, which then reacts 
with amino alcohols 1-7 to provide enamines 1-2. In Chart I, substituted T refers to either 
het or an aryl group, hi some cases, groups T in Chart I may contain functional groups 
which are protected by suitable protective groups, such as methoxymethyl or tert- 
butyldimethylsilyl during the course of the synthesis. The protective groups are installed 
and then removed at the end of the synthesis using methods known to those skilled the art. 
Cyclization of the enamines to tricycles 1-3 is accomplished using cesium carbonate in 
DMF. Aminolysis of the ethyl ester using neat />-chlorobenzylamine affords amides 1-4. 
The iodide is converted to the aldehyde 1-5 using carbon monoxide and tri-n-butylstannane 
under palladium catalysis. Finally, reductive amination of the aldehyde provides 1-6. 

Amino alcohols 1-7 required for the sequence are prepared in two steps from the 
corresponding aldehydes 1-8, by treatment of the aldehyde with trimethylsilyl cyanide and 
subsequent reduction of the TMS cyanohydrin with lithium aluminum hydride. 
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5 CHART J illustrates a method for converting oxazinoquinolones to 

thioxazinoquinolones 

CHART J 




A-11 J-1 

10 

A morpholino substituted 7-thioxo-23-dihydro-7H-[l,4]oxazino[23,4-ij]qxiinoline- 
6-carboxamide, A-11, in a suitable solvent such as toluene and dichloroethane can be 
reacted with Lawesson's reagent in the presence of KHMDS. The mixture is then reacted at 
a suitable temperature range providing the desired thioketone J-1. 

15 CHART K provides an alternative method to convert oxazinoquinolones to 

thioxazinoquinolones when they are substituted with one or more alkyl hydroxy groups. 
For example, reacting compound H-ll in DMF with 1 IPS CI in the presence of imidiazole 
provides K-l (See Wuts, P. G. Protecting Groups in Organic Chemistry 1999, 123). Next, 
ketone K-l is reacted with Lawesson's reagent in the presence of KHMDS in refluxing 

20 toluene and dichloroethane provides the thioketone K-2. The protected alcohol K-2 is then 
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treated with Bu 4 N + F in THF affording the hydroxyl compound K-3 (In Wuts, P. G. 
Protecting Groups in Organic Chemistry 1999, 124). 



CHART K 




K-2 k-3 



CHART L illustrates a method for converting oxazinoquinolones to 
thioxazinoquinolone thioamides. A morpholino substituted 7-thioxo-2,3-dihydro-7H- 
10 [l,4]oxazmo[23,4-ij]qumolme-6^arix)xamide, A-ll, in a suitable solvent such as toluene 
and dichloroethane can be reacted with excess Lawesson's reagent. The mixture is then 
reacted at a suitable temperature range providing the desired thioketone L-l. 

CHART L 

15 




As shown in CHART M, commercially available 2-fluorc>^icKioaniline of Formula 
M-l is reacted with diethyl ethoxymethylenemalnoate under thermal conditions to give the 
20 substituted 4-hydroxyqumoline of Formula M-2. Aminolysis of the ethyl ester using p- 
chlorobenzylamine under thermal conditions provides amide M-3. Palladium catalyzed 
formylation of the iodide affords aldehyde M-4, which is treated with morpholine and 
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sodium triacetoxyborohydride to furnish amine M-5. Compound M-5 is reacted with 
various epoxides M-7, using cesium carbonate or calcium ethoxide as base, to provide 
compounds M-8 or M-9 Where not commercially available, epoxides M-7 may be 
prepared by treatment of the corresponding carbonyl compounds M-6 with 
5 trimethylsulfonium methylsulfate and sodium hydroxide. Epoxides M-7 may also be 

prepared by other routes familiar to those skilled in the art; for example, by epoxidation of 
the corresponding olefins. If epoxides M-7 are prepared in optically enriched form, either 
by synthesis or resolution, the resulting products M-8 and M-9 will also be obtained in 
optically enriched form. This method for the preparation of the compounds of the present 
10 invention is further illustrated in the Preparation 46 and Examples 36-54. 

CHART M 




15 In CHART N, hydroxyalkylbenzyl alcohols N-l are protected with an appropriate 

blocking group, such as methoxymethyl or tert-butyldimethylsilyi, giving monoprotected 
alcohols N-2. Oxidation of the remaining hydroxyl group provides aldehydes N-3. Where 
hydroxyalkylbenzaldehydes N-4 are commercially available, they may be converted to 
compounds N-3 using similar protection chemistry. Addition of trimethylsilyl cyanide 

20 provides amino alcohols N-5, which are carried forth through the sequence N-6, N-7, N-8, 
N-9, and N-10 as described for Chart L Finally, the protecting group is removed from 
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compounds N-10 using standard conditions familiar to those proficient in the art, for 
example, by treatment with acid in ethanol, to give compounds N-ll. 



CHART N 



5 




It will be apparent to those skilled in the art that the described synthetic procedures 
are merely representative in nature and alternative synthetic processes are known to one of 
10 ordinary skill in organic chemistry. 

The inventive compounds may be used in their native form or as salts. In cases 
where compounds are sufficiently basic or acidic to form stable nontoxic acid or base salts, 
administration of the compounds as salts may be appropriate. Examples of 
pharmaceutical^ acceptable salts are organic acid addition salts formed with acids which 
15 form a physiological acceptable anion, for example, tosylate, methanesulfonate, acetate, 
citrate, malonate, tartarate, succinate, benzoate, ascorbate, etoglutarate, and 
glycerophosphate. Suitable inorganic salts may also be formed, including hydrochloride, 
hydrobromide, sulfate, nitrate, bicarbonate, and carbonate salts. 

Pharmaceutically acceptable salts may be obtained using standard procedures well 
20 known in the art, for example by reacting a sufficiently basic compound such as an amine 
with a suitable acid affording a physiologically acceptable anion. Alkali metal (for 
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example, sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts 
of carboxylic acids can also be made. 

"Pharmaceutically acceptable salts" refers to those salts which possess the biological 
effectiveness and properties of the parent compound and which are not biologically or 
otherwise undesirable. 

Compounds of the present invention can conveniently be administered in a pharma- 
ceutical composition containing the compound in combination with a suitable excipient, the 
composition being useful in combating viral infections. Pharmaceutical compositions 
containing a compound appropriate for antiviral use are prepared by methods and contain 
excipients which are well known in the art. A generally recognized compendium of such 
methods and ingredients is Remington's Pharmaceutical Sciences by E.W. Martin (Mark 
Publ. Co., 15th Ed , 1975). 

The compounds and compositions of the present invention can be administered 
parenterally (for example, by intravenous, intraperitoneal or intramuscular injection), 
topically, orally, or rectally, depending on whether the preparation is used to treat internal 
or external viral infections. 

For oral therapeutic administration, the active compound may be combined with one 
or more excipients and used in the form of ingestible tablets, buccal tablets, troches, 
capsules, elixirs, suspensions, syrups, wafers, and the like. Such compositions and 
preparations should contain at least 0. 1 % of active compound. The percentage of the 
compositions and preparations may, of course, be varied and may conveniently be between 
about 2 to about 60% of the weight of a given unit dosage form. The amount of active 
compound in such therapeutically useful compositions is such that an effective dosage level 
will be obtained. 

The tablets, troches, pills, capsules, and the like may also contain the following: 
binders such as gum tragacanth, acacia, com starch or gelatin; excipients such as dicalcium 
phosphate; a disintegrating agent such as com starch, potato starch, alginic acid and the 
like; a lubricant such as magnesium stearate; and a sweetening agent such as sucrose, 
fructose, lactose or aspartame or a flavoring agent such as peppermint, oil of wintergreen, 
or cherry flavoring may be added. When the unit dosage form is a capsule, it may contain, 
in addition to materials of the above type, a liquid carrier, such as a vegetable oil or a 
polyethylene glycol. Various other materials may be present as coatings or to otherwise 
modify the physical form of the solid unit dosage form. For instance, tablets, pills, or 
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capsules may be coated with gelatin, wax, shellac or sugar and the like. A syrup or elixir 
may contain the active compound, sucrose or fructose as a sweetening agent, methyl and 
propylparabens as preservatives, a dye and flavoring such as cherry or orange flavor. Of 
course, any material used in preparing any unit dosage form should be phannaceutically 

5 acceptable and substantially non-toxic in the amounts employed. In addition, the active 
compound may be incorporated into sustained-release preparations and devices. 

The compounds or compositions can also be administered intravenously or 
intraperitoneally by infusion or injection. Solutions of the active compound or its salts can 
be prepared in water, optionally mixed with a nontoxic surfactant. Dispersions can also be 

10 prepared in glycerol, liquid polyethylene glycols, triacetin, and mixtures thereof and in oils. 
Under ordinary conditions of storage and use, these preparations contain a preservative to 
prevent the growth of microorganisms. 

Pharmaceutical dosage forms suitable for injection or infusion can include sterile 
aqueous solutions or dispersions or sterile powders comprising the active ingredient which 

15 are adapted for the extemporaneous preparation of sterile injectable or infusible solutions or 
dispersions, optionally encapsulated in liposomes. In all cases, the ultimate dosage form 
should be sterile, fluid and stable under the conditions of manufacture and storage. The 
liquid carrier or vehicle can be a solvent or liquid dispersion medium comprising, for 
example, water, ethanol, a polyol (for example, glycerol, propylene glycol, liquid 

20 polyethylene glycols, and the like), vegetable oils, nontoxic glyceryl esters, and suitable 
mixtures thereof. The proper fluidity can be maintained, for example, by the formation of 
liposomes, by the maintenance of the required particle size in the case of dispersions or by 
the use of surfactants. The prevention of the action of microorganisms can be brought 
about by various antibacterial and antifungal agents, for example, parabens, chlorobutanol, 

25 phenol, sorbic acid, thimerosal, and the like. In many cases, it will be preferable to include 
isotonic agents, for example, sugars, buffers or sodium chloride. Prolonged absorption of 
the injectable compositions can be brought about by the use in the compositions of agents 
delaying absorption, for example, aluminum monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound in 

30 the required amount in the appropriate solvent with various of the other ingredients 
enumerated above, as required, followed by filter sterilization, hi the case of sterile 
powders for the preparation of sterile injectable solutions, the preferred methods of 
preparation are vacuum drying and the freeze drying techniques, which yield a powder of 
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the active ingredient plus any additional desired ingredient present in the previously sterile- 
filtered solutions. 

For topical administration, the present compounds may be applied in pure form, i.e., 
when they are liquids. However, it will generally be desirable to administer them to the 
5 skin as compositions or formulations, in combination with a dermatologically acceptable 
carrier, which may be a solid or a liquid. 

Useful solid carriers include finely divided solids such as talc, clay, microcrystalline 
cellulose, silica, alumina and the like. Useful liquid carriers include water, alcohols or 
glycols or water-alcohol/glycol blends, in which the present compounds can be dissolved or 

10 dispersed at effective levels, optionally with the aid of non-toxic surfactants. Adjuvants 
such as fragrances and additional antimicrobial agents can be added to optimize the 
properties for a given use. The resultant liquid compositions can be applied from absorbent 
pads, used to impregnate bandages and other dressings, or sprayed onto the affected area 
using pump-type or aerosol sprayers. Thickeners such as synthetic polymers, fatty acids, 

15 fatty acid salts and esters, fatty alcohols, modified celluloses or modified mineral materials 
can also be employed with liquid carriers to form spreadable pastes, gels, ointments, soaps, 
and the like, for application directly to the skin of the user. 

Examples of useful dermatological compositions which can be used to deliver the 
compounds of formula I to the skin are known to the art; for example, see Jacquet et al. 

20 (U.S. Pat No. 4,608,392), Geria (U.S. Pat. No. 4,992,478), Smith et al. (U.S. Pat. 
No. 4,559, 157) and Wortzman (U.S. Pat. No. 4,820,508). 

Useful dosages of the compounds of formula I can be determined by comparing 
their in vitro activity, and in vivo activity in animal models. Methods for the extrapolation 
of effective dosages in mice, and other animals, to humans are known to the art; for 

25 example, see U.S. Pat. No. 4,938,949. 

The compound is conveniently administered in unit dosage form; for example, 
containing 5 to 1000 mg, conveniently 10 to 750 mg, most conveniendy, 50 to 500 mg of 
active ingredient per unit dosage form. The desired dose may conveniently be presented in 
a single dose or as divided doses administered at appropriate intervals, for example, as two, 

30 three, four or more sub-doses per day. The sub-dose itself may be further divided, e.g., into 
a number of discrete loosely spaced administrations; such as multiple inhalations from an 
insufflator or by application of a plurality of drops into the eye. 
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For internal infections, the compositions can be administered orally or parenterally 
at dose levels, calculated as the free base, of about 0.1 to 300 mg/kg, preferably 1.0 to 30 
mg/kg of mammal body weight, and can be used in man in a unit dosage form, administered 
one to four times daily in the amount of 1 to 1000 mg per unit dose. 
5 For parenteral administration or for administration as drops, as for eye infections, 

the compounds are presented in aqueous solution in a concentration of from about 0.1 to 
about 10%, more preferably about 0.1 to about 7%. The solution may contain other 
ingredients, such as emulsifiers, antioxidants or buffers. 

Generally, the concentration of the compound(s) of formula I in a liquid 
10 composition, such as a lotion, will be from about 0.1-25 wt-%, preferably from about 0.5-10 
wt-%. The concentration in a semi-solid or solid composition such as a gel or a powder 
will be about 0.1-5 wt-%, preferably about 0.5-2.5 wt-%. 

The exact regimen for administration of the compounds and compositions disclosed 
herein will necessarily be dependent upon the needs of the individual subject being treated, 
15 the type of treatment and, of course, the judgment of the attending practitioner. 

The exact regimen for administration of the compounds and compositions disclosed 
herein will necessarily be dependent upon the needs of the individual subject being treated, 
the type of treatment and, of course, the judgment of the attending practitioner. The 
compounds of the present invention can be administered to an animal in need of treatment. 
20 In most instances, this will be a human being, but the treatment of livestock and companion 
animals is also specifically contemplated as falling within the scope of the instant invention. 

The antiviral activity of a compound of the invention can be determined using 
pharmacological models which are well known to the art, or using Test A described below. 
The compounds of formula (I) and pharmaceutical^ acceptable salts thereof are 
25 useful as antiviral agents. Thus, they are useful to combat viral infections in animals, 
including man. The compounds are generally active against herpes viruses, and are 
particularly useful against the varicella zoster virus, the Epstein-Barr virus, the herpes 
simplex virus, the human herpes virus type 8 (HHV-8) and the cytomegalovirus (CMV). 

While many of the compounds of the present invention have shown activity against 
30 the CMV polymerase, these compounds may be active against the cytomegalovirus by this 
or other mechanisms of action. Thus, the description below of these compounds' activity 
against the CMV polymerase is not meant to limit the present invention to a specific 
mechanism of action. 
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The HCMV polymerase assay is performed using a scintillation proximity assay 



10 



15 



20 



25 



(SPA) as described in several references, such as N.D. Cook, et al., Pharmaceutical 
Manufacturing International, pages 49-53 (1992), K. Takeuchi, Laboratory Practice, 
September issue (1992); US Patent No. 4,568,649 (1986); which are incorporated by 
reference herein. Reactions are performed in 96-well plates. The assay is conducted in 100 
jil volume with 5.4 mM HEPES (pH 7.5), 1 1.7 mM KC1, 4.5 mM MgCl 2 , 0.36 mg/ml BSA, 
and 90 nM 3 H-dTTP. Assays are run with and without CHAPS, (3-[(3-Cholamidopropyl)- 
dimethylammonio]-l-propane-sulfonate) at a final concentration of 2 mM. HCMV 
polymerase is diluted in enzyme dilution buffer containing 50% glycerol, 250 mM NaCl, 10 
mM HEPES (pH 7.5), 100 pg/ml BSA, and 0.01% sodium azide. The HCMV polymerase, 
which is expressed in recombinant baculovirus-infected SF-9 cells and purified according to 
literature procedures, is added at 10% (or 10 jil) of the final reaction volume, i.e., 100 
Compounds are diluted in 50% DMSO and 10 pi are added to each well. Control wells 
contain an equivalent concentration of DMSO. Unless noted otherwise, reactions are 
initiated via the addition of 6 nM biotinylated poly(dA)-oligo(dT) template/primer to 
reaction mixtures containing the enzyme, substrate, and compounds of interest. Plates are 
incubated in a 25 C or 37 C H^O bath and terminated via the addition of 40 |il/reaction of 
0.5 M EDTA (pH 8) per well. Reactions are terminated within the time-frame during which 
substrate incorporation is linear and varied depending upon the enzyme and conditions 
used, i.e., 30 min. for HCMV polymerase. Ten pi of streptavidin-SPA beads (20 mg/ml in 
PBS/10% glycerol) are added following termination of the reaction. Plates are incubated 10 
min. at 37 C, then equilibrated to room temperature, and counted on a Packard Topcount. 
Linear regressions are performed and ICso's are calculated using computer software. 

A modified version of the above HCMV polymerase assay is performed as 
described above, but with the following changes: Compounds are diluted in 100% DMSO 
until final dilution into assay buffer. In the previous assay, compounds are diluted in 50% 
DMSO. 4.5 mM dithiotherotol (DTT) is added to the polymerase buffer. Also, a different 
lot of CMV polymerase is used, which appears to be more active resulting in a more rapid 
polymerase reaction. Results of the testing of representative compounds of formula I in this 
assay are shown in Table 1 below. 



Table 1. Biological Data 



Brample I ^<^ky^lljm 



1 0.61 



2 0.76 



-40- 



WO 02/04462 



PCT/US01/16507 



Sample 


CMVipplyiiieiraue ICjo (itM) 


3 


0.76 


4 


1.30 


5 


1.10 


6 


0.66 


7 


0.67 


8 


1.50 


9 


0.59 


10 


0.62 


11 


0.54 


12 


0.59 


13 


0.59 


14 


0.55 


15 


0.42 


16 


0 42 


17 


0.27 


18 


0.58 


19 


0.57 


20 


0.35 


21 


0.67 


22 


0.30 


23 


1.10 


24 


0.74 


25 


1.30 


26 


0.53 


27 


0.92 


28 


0.60 


29 


1.00 


30 


0.97 


31 


5.00 


32 


3.00 


33 


0.52 


34 


0.48 


35 


0.61 


36 


0.42 


37 


0.38 j 


38 


0.46 


39 


0.33 


40 


0.33 


41 


0,44 


42 


0.20 


43 j 


0.40 


44 


1.04 


45 


0.41 


46 


| 0.53 


47 


0.83 [ 


48 


2.15 
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Sample 


CMV pol3Tneras^1l^^iLai<D '"■ 


49 


2 33 


50 


1.17 


51 


0.75 


52 


0.81 


! 53 


0.53 


54 


0.60 


55 


0.41 


! 56 


0.66 


57 


0.68 


57 


0.32 


58 


0.57 


58 


0.27 


59 


0.48 


60 


0.46 


61 


f 0.54 


62 


0.38 


63 


0.29 


64 


1.05 


65 


0.45 


66 


0.59 


67 


1.69 


68 


0.82 


69 


0.33 



The symbol " refers to the data are not determined. 
The compounds and their preparation of the present invention will be better 
understood in connection with the following Examples, which are intended as an 
5 illustration of and not a limitation upon the scope of the invention. 
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EXAMPLES 

Preparation 1: (3-Hydroxy-4-nitrophenyI)(4-morpholinyl)methanone (Formula A-2 of 
Chart A) 

To a stirred mixture of 55.0 g of 3-hydroxy-4-nitrobenzoic acid in 600 mL of 
5 dichloromethane is added 35 mL of thionyl chloride and 5.0 mL of DMF. The mixture is 
stirred and refluxed with exclusion of moisture for 1-2 h, when it suddenly becomes a clear 
solution. Refluxing is continued for another hour, then volatiles are removed under reduced 
pressure. The residual amber oil is dissolved in dichloromethane (200 mL), toluene (200 
mL) is added, and the solution again concentrated under reduced pressure. The resulting 

10 amber oil is dissolved in 300 mL of dichloromethane, and to this solution, stirred and 
cooled to 0 °C, is added dropwise 65 mL of morpholine in 200 mL of dichloromethane. 
The resulting mixture is stirred overnight, then washed with water containing sufficient 6N 
HC1 to render the aqueous phase acidic. The aqueous phase is extracted with one additional 
portion (100 mL) of dichloromethane, and the combined extracts dried (Na2S0 4 ) and 

15 concentrated under reduced pressure, affording an orange solid. Recrystallization from 1:3 
ethyl acetate in heptane provides 70.34 g of the amide as a solid, mp 105.5-106.5 °C. 
*H NMR (CDC1 3 ) 5 3.40, 3.64, 3.79, 7.01, 7.18, 8.18, 10.63 ppm 
HRMS (FAB) calcd for C n H 12 N20 5 +H! 253.0824, found 253.0832. 
Anal. Calcd for CnHnNzOs: C, 52.38, H, 4.80, N, 11.11, Found: C, 52.46; H, 4.85; N, 

20 11.11. 

Preparation 2: 2-Amino-5-(4-morpholinylcarbonyl)phenol (Formula A-3 of Chart A) 

A mixture of 15.36 g of the product of Preparation 1 and 1.25 g of 5% palladium on 
carbon in 450 mL of methanol is shaken under 30 psi of hydrogen gas for 3 h, then filtered 
25 through Celite. The solid is washed thoroughly with chloroform and methanol, and the 
combined filtrates concentrated under reduced pressure. The solid residue is suspended in 
ether, and the resulting solid filtered, washed with ether, and dried in vacuo to provide 
13.34 g of the aminophenol as a solid. 

*H NMR (DMSO-de) 5 3.48, 3.57, 6.57, 6.68, 6.76, 9.28 ppm. 

30 
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Preparation 3: Ethyl 7-(4-morpholinylcarbonyl)-3-oxo-3,4-dihydro-2H-l,4- 
benzoxazine-2-carboxylate (Formula A-4 of Chart A) 

To a stirred, cooled (0 °C) mixture of 13.24 g the product of Preparation 2 in 60 mL 
of dry DMF, under argon, is added in portions 2.4 g of sodium hydride (60% dispersion in 
5 mineral oil). The mixture is stirred at 0 °C for 45 m, then 10.7 mL of diethyl 

chloromalonate is added, and the mixture allowed to warm to ambient temperature. After 
18 h, the mixture is partitioned between dichloromethane and water containing sufficient 
dil. aq. HC1 to bring the pH of the aqueous phase to ca. 4. The aqueous phase is extracted 
with two additional portions of dichloromethane, and the combined extracts dried (MgSO,*) 
10 and concentrated under reduced pressure to a DMF solution of an intermediate amino ester. 
This solution is heated at 80 °C under argon for 5 h, and the DMF is then distilled off under 
reduced pressure. Flash chromatography of the residue on silica using 3% methanol in 
dichloromethane affords 15.66 g of the tide compound as a solid. 
l H NMR (CDC1 3 ) 5 1.27, 3.7, 4.26, 5.22, 6.89, 7.08, 7.15, 9.15. 

15 

Preparation 4: [7-(4-Morpholinylmethyl)-3,4-dihydro-2H-l,4-benzoxazin-2- 
yl]methanol (Formula A-5 of Chart A) 

To a stirred, cold (0 °C) solution of 15.59 g of the product of Preparation 3 in 90 mL 
of dry THF, under argon, is added 34 mL of borane-dimethyl sulfide complex. Following 

20 the addition, the ice bath is removed, whereupon the reaction warms spontaneously nearly 
to reflux. After the initial exothermic reaction, heat is supplied from an oil bath, and the 
temperature of the reaction maintained at 50 °C for 18 h. The solution is then cooled to 0 
°C and quenched cautiously with methanol. Additional methanol (200 mL) is added, and 
the solution distilled through a Vigreux column at atmospheric pressure. Methanol is added 

25 at intervals until a total of 650 mL has distilled. Hash chromatography of the residual oil 
on silica using 5-6% methanol in dichloromethane provides 8.07 g of the title comopound 
as a solid. 

'H NMR (CDCI3) 8 2.4, 3.3, 3.70, 3.8, 4.34, 6.56, 6.72, 6.80. 

30 Preparation 5: Diethyl 2^[2-(hydroxymethyI)-7<4-morpholinylm 

4H-l,4.benzoxazin-4-yI]methylene}malonate (Formula A-6 of Chart A) 

A mixture of 8.05 g of the product of Preparation 4 and 7.3 g of diethyl 
ethoxymethylenemalonate is heated at 130 °C under a slow stream of argon for 2 h, then 
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held under vacuum at 130 °C to remove volatile components. Hash chromatography of the 
residual amber oil on silica using 3% methanol in dichloromethane affords 11.51 g of the 
title compound as a solid 

•H NMR (CDC1 3 ) 8 1.30, 1.33, 2.43, 3 42, 3.58, 3.71, 3.82, 4.19, 4 24, 4.28, 6.9, 8.01. 
MS (ES+)m/z 435.3. 



Preparation 6: Diethyl 2-{[2-[(acetyloxy)methyI]-7-(4-morpholinylmethyl)-2,3- 

dihydro-4H-l,4-benzoxazin-4-yl]methylene}malonate (Formula A-7 of Chart A) 

A solution of 1 1 .48 g of the product of Preparation 5, 1 1 mL of pyridine, and 5.0 
10 mL of acetic anhydride in 25 mL of dichloromethane is stirred at room temperature for 1 8 

h, then concentrated under reduced pressure with toluene azeotrope to remove pyridine and 

acetic acid. Flash chromatography of the residual oil on silica using 2% methanol in 

dichloromethane provides 13.08 g of the title compound as a solid. 

*H NMR (CDC1 3 ) 5 1.31, 1.33, 2.11, 2.42, 3.42, 3.48, 3.58, 3.71, 4.28, 6.95, 7.99. 
15 TLC R f 0.35 (3% methanol in dichloromethane). 

HRMS (FAB) calcd for C24H 3 2N 2 08 +Hi 477. 2237, found 477.2236. 

Preparation 7: Ethyl 2-[(acetyloxy)methyl]-9-(4-morphoIinylmethyl)-7-oxo-2,3- 
dihydro-7H-[l,4]oxazino[2,3,4-ij]qumoIine-6-carboxylate (Formula A-8 of Chart A) 

20 To 7. 1 g of phosphorus pentoxide is added 50 mL of methanesulfonic acid, and the 

mixture is stirred under argon at 80-100 °C until a clear solution is obtained. The solution 
is cooled to 10 °C, and into this is cannulated a solution of 13.08 g of the product of 
Preparation 6 in 10 mL of dichloromethane. The resulting solution is stirred at 50 °C for 18 
h, then cooled, diluted with dichloromethane (100 mL), and cautiously added to a stirred 

25 slurry of 72 g of sodium bicarbonate in 200 mL of water. Phases are separated and the 
aqueous extracted with four additional portions of dichloromethane, and the combined 
organic phases dried (Na 2 S0 4 ) and concentrated under reduced pressure. Flash 
chromatography of the residue on silica gel using 3.5-4.5% methanol in dichloromethane 
affords 5.58 g of the title compound as a solid. 

30 'H NMR (CDCI3) S 1.39, 2.16, 2.44, 3.54, 3.70, 4.17, 4.29, 4.34, 4.45, 4.50, 4.59, 7.31, 
7.91, 8.28. 

TLC R/0.30 (5% methanol in dichloromethane). 
MS(ES+)m/z431.2. 
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Example 1: N-(4-CWorobenzyl)-2-(hydroxymethyl)-9-(4-morphoUnylmethyl)-7-ox^ 
2,3^iihydro-7H-[l,4]oxazino[23 5 44j]quinoline-6H^boxamide (Formula A-9 of Chart 
A) 



5 




A mixture of 5.17 g of the product of Preparation 7 and 10.2 g of p- 
chlorobenzylamine is stirred and heated at 145 °C under argon for 18 h, after which the 
bulk of excess amine is distilled off under reduced pressure. The residual solid is triturated 
well with ether, filtered and washed with ether, and dried under vacuum to provide 5.91 g 
10 of cream colored solid. This is triturated with boiling acetonitrile, filtered and washed with 
acetonitrile, and dried under vacuum to afford 5.76 g of the title compound as a solid. 
l H NMR (DMSO-d*) 5 2.38, 3.34, 3.58, 3.75, 4.24, 4.42, 4.56, 4.62, 5.27, 7.27, 7.39, 7.77, 
8.75, 10.43. 

TLC R/0.38 (10% methanol in dichloromethane) 
15 IR (mull) 1656, 1611, 1572, 1556, 1539, 1504, 1492, 1417, 1347, 1286, 1123, 1112, 1105, 
1090, 806 cm' 1 . 

UV A*^ 225 (32600, 95% ethanol). 

Preparation 8: [6^[(4-CWon>benzyl)amino]carbonyl}-9-(4-morpholinylmethyl)-7^xo- 
20 2^-dmydro-7H-[l,4]oxazino[2 r 3,4-y]quinolin-2-yI]methyl methanesulfonate (Formula 
A-lOof Chart A) 

A solution of 726 mg of the product of Example 1 and 0.80 mL of 2,4,6-collidine is 
prepared with the aid of heat in 12 mL of DMF, and the solution is cooled to 10 °C for the 
addition of 0.35 mL of methanesulfonyl chloride. The mixture is allowed to warm to 

25 ambient temperature and stirred overnight, then partitioned between dichloromethane and 
water containing 25 mL of saturated aqueous NaHCC>3. The aqueous phase is extracted 
with two additional portions of dichloromethane, and the combined organic phases dried 
(MgS0 4 ) and concentrated under high vacuum to remove DMF. Flash chromatography of 
the residue on silica gel using 3% methanol in dichloromethane provides 692 mg of the tide 

30 compound as a solid. 
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*H NMR (CDCI3 + CD3OD) 5 2.45, 3.14, 3.57, 3.70, 4.26, 4.41, 4.57, 7.28, 7.38, 7.94, 
8 67, 10 36. 

TLC R/0.29 (5% methanol in dichloromethane). 
MS (ES+)m/z 561.9. 

5 

Example 2: General procedure for mesylate displacement using nitrogen nucleophiles: 
N-(4-Chlorobenzyl)-2,9-bis(4-^ 

[l,4]oxazino[2 ? 3,4-ij]quinoline-6-carboxamide (Formula A-l 1 of Chart A) 




10 A solution of 91 mg of the product of Preparation 8 and 0.17 rnL of morpholine in 

1.0 mL of N-methylpyrrolidinone is heated at 80 °C for 6 h, then cooled and partitioned 
between water and dichloromethane or ethyl acetate. The aqueous phase is extracted with 
sufficient dichloromethane or ethyl acetate to remove product, and the organic phase is 
dried (MgSCU) Volatiles are removed under high vacuum, and the residue purified by flash 

15 chromatography on silica using 2-5% methanol in dichloromethane to afford 45.2 mg of the 
title compound as a white solid. Further purification may be effected by recrystallization 
from acetonitrile or ethyl acetate-hexane. 

Mp 178-180 °C. l H NMR (CDCI3) 5 2.46, 2.60, 2.72, 2.86, 3.59, 3.77, 4.18, 4.37, 4.47, 
4.64, 7 30, 7.93, 8.66, 10.44. 
20 TLC R/ 0.22 (5% methanol in dichloromethane). 

HRMS (FAB) calcd for C29H33CLN4O5 +H! 553.2217, found 553.2228. 

Anal. Calcd for C29H33CIN4O5: C, 62.98; H, 6.01; N, 10.13; CI, 6.41; found: C, 62.85; H, 

6.10; N, 9.97. 

25 Example 3: N-(4-CWorobenzyl)-2-[(dimethylamino)methyl]-9-(4-morpholinylmeth 

7K>xo-2,3-dihydro-7H-[l,4]oxazm^ (Formula A-ll of 

Chart A) 
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CH 3 



Following the procedure in Example 2, the titled compound is obtained as a solid, 
mp 168-170 °C. 

'HNMR (CDCI3) 52.35, 2.45, 2.64, 2.77, 3.57, 3.70, 4.13, 4.35, 4.44, 4.63, 7.30, 7.37, 
5 7.93, 8 65, 10.46. 

TLC R/0 47 (5% methanolic ammonia in dichloromethane). 

HRMS (FAB) calcd for C27H31CLN4O4 +Hi 51 1.21 12, found 51 1.21 11. 

Anal. Calcd for C27H31CIN4O4: C, 63.46; H, 6.11; N, 10.96; CI, 6.94; found: C, 63.22; H, 

6.24; N, 10.63. 

0 

Example 4: N-(4-CWorobenzyl)-2-[(4-methyl-l-piperazmyI)methyl]-9-(4- 
morpholinylmethyl)-7-oxo-2 ! 3-dihydro-7H-[l,4]oxazino[2^,4-ij]quinoline-6- 
carboxamide (Formula A- 11 of Chart A) 




15 Following the procedure in Example 2, the tided compound is obtained as a solid, 

mp 201-208 (d). 

'H NMR (CDCI3) 5 2.33, 2.4-2.7, 2.72, 2.86, 3.57, 3.70, 4.15, 4.36, 4.48, 4.64, 7.29, 7.35, 
7.92, 8.65, 10.46. 

TLC Rf 0.37 (7% methanolic ammonia in dichloromethane). 
20 HRMS (FAB) calcd for C30H36CLNSO4 +Hi 566.2534, found 566.2547. 

Anal. Calcd for C30H36CIN5O4: C, 63.65; H, 6.41; N, 12.37; CI, 6.26; found (av): C, 63.00; 
H, 6.37; N, 11.95. 



Example 5: N-(4-Chlorobenzyl>9-(4-morpholinylmethyl>7-oxo-2-(l- 
25 pyiTotidmylmemyl)-2 r 3-dmydro-7H-[^^ 

(Formula A- 1 1 of Chart A) 
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CI 



Following the procedure in Example 2, the titled compound is obtained as a solid, 
mp 209.5-212.0 °C. 

*H NMR (CDC1 3 ) 8 1.82, 2.45, 2.63, 2.89, 3.58, 3.70, 4.16, 4.38, 4.45, 4.64, 7.30, 7.37, 
5 7.93, 8.65, 10.47. 

TLC R/0 31 (3% methanolic ammonia in dichloromethane). 

1R (drift) 2960, 2799, 1655, 1627, 1608, 1553, 1501, 1412, 1348, 1330, 1319, 1281, 1221, 
1117, 808 cm 1 

HRMS (FAB) calcd for C29H33CLN4O4 +Hi 537.2268, found 537.2259 
10 Anal Calcd for C29H33CIN4O4: C, 64.86; H, 6. 19; N, 10.43; CI, 6.60; found: C, 64.89; H, 
6.25; N, 10.38. 

Example 6: N-(4-CMorobenzyl)-2^[(2^imydrox3propyI)aimno]methyl}-9-(4- 
moirholmylmethyl)-7-oxo-2,3-dihydro-7H-[l,4]oxazino[2^,4-ij]quinoline-6^ 
1 5 carboxamide (Formula A- 1 1 of Chart A) 

o o 



Following the procedure in Example 2, the tided compound is obtained. 
J H NMR (CDCI3 + CD3OD) 8 2.47, 2.79, 3.53, 3.65, 3.74, 4.15, 4.39, 4.63, 7.30, 7.37, 7.92, 
8.63, 10.58. 

20 TLC R/0.22 (12% methanolic ammonia in dichloromethane). 

IR (drift) 1654, 1626, 1608, 1555, 1503, 1414, 1349, 1330, 1282, 1223, 1114, 1094, 1014, 
869, 807 cm 1 

HRMS (FAB) calcd for C28H33CLN4O6 +H X 557.2167, found 557.2153 
Anal. Calcd for C28H33CIN4CV. C, 60.37; H, 5.97; N, 10.06; CI, 6.36; found (av): C, 59.87; 
25 H, 5.99; N, 9.94. 




OH 
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Example 7: NK4-OiIorobeiizyl)-2^[(2-hydroxyethyI)amino]methyl}-9-(4- 
morpholinylmethyl)-7-oxo-2^mydro-7H41,4]oxazino[23,4-u]quinoliiie-6- 
carboxamide (Formula A- 11 of Chart A) 



H 

Following the procedure in Example 2, the titled compound is obtained. 
'H NMR (CDC1 3 + CD3OD) 8 2.47, 2.85, 3.07, 3.60, 3.71, 4.24, 4.45, 4.63, 7.31, 7.38, 7.92, 
8.63, 10.59. 

TLC Rf 0.15 (6% methanolic ammonia in dichlordmethane). 

IR (drift) 1653, 1626, 1607, 1580, 1557, 1502, 1414, 1348, 1293, 1281, 1273, 1224, 1116, 
869, 807 cm 1 

HRMS (FAB) calcd for C27H31CLN4O5 +Hi 527.2061, found 527.2067 

Anal. Calcd for C 2 7H3iClN 4 0 5 : C, 61.53; H, 5.93; N, 10.63; CI, 6.73; found (av): C, 61.15, 

H, 5.98; N, 10.64 



Example 8: N-(4-CMorobenzyl)-9-(4-morpholmyIm^ 

2^-dmydro-7H41,4]oxazino[2^,4-y]qumolme-6^rboxamide (Formula A-ll of Chart 
A) 




Following the procedure in Example 2, the titled compound is obtained as a solid, 
mp 213-215 °C. J H NMR (CDC1 3 ) 8 1.46, 1.60, 2.5, 2.63, 2.81, 3.57, 3.70, 4.13, 4.39, 4.46, 
4.64, 7.30, 7.34, 7.92, 8.66, 10.46. 
TLC R/0.25 (5% methanol in dichloromethane). 

IR (drift) 2931, 1653, 1607, 1572, 1552, 1500, 1411, 1349, 1330, 1284, 1225, 1113, 1087, 
810, 800 cm" 1 

HRMS (FAB) calcd for C30H3SCLN4O4 +Hi 551.2425, found 551.2435 
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Anal. Calcd for C30H35CIN4O4: C, 65.39; H, 6.40; N, 10.17; CI, 6.43; found: C, 65.34; H, 
6.46; N, 10.12. 

Example 9: 2-{J>is(2-Hydroxyethyl)amino]methyl}-N-(4-chlorobenzyl)-9-(4- 
5 morpholinylmethyl)-7-oxo-2,3-dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide (Foimula A- 11 of Chart A) 

o o 



Following the procedure in Example 2, the titled compound is obtained. 
*H NMR (CDCI3) 8 2.44, 2.7, 2.97, 3.54, 3.58, 3.69, 4.24, 4.3, 4.5, 4.55, 7.27, 7.28, 7.86, 
10 8.59, 10.51. 

TLC R/0.28 (10% methanol in dichloromethane). 

JR (drift) 2953, 2843, 2810, 1660, 1608, 1552, 1500, 1411, 1355, 1329, 1284, 1113, 1085, 
808, 799 cm 1 

HRMS (FAB) calcd for C29H35CLN4O,; 4-H1 571.2323, found 571.2328 
15 Anal. Calcd for C29H 3 5C1N 4 0 6 : C, 60.99; H, 6. 18; N, 9.81; CI, 6.21; found: C, 60.67; H, 
6.24; N, 9.68. 

Example 10: N-(4-Chlorobenzyl)-9-(4-morpholinylmethyl)-7-oxo-2-{[(2- 
pyridmylmethyl)ammo]methyl}-2^-dmyd 
120 carboxamide (Formula A-l 1 of Chart A) 



Following the procedure in Example 2, the tided compound is obtained. 
l H NMR (CDCI3) 6 2.48, 3.13, 3.60, 3.72, 4.02, 4.30, 4.48, 4.63, 7.21, 7.29, 7.33, 7.40, 
7.68, 7.93, 8.58, 8.64, 10.44. 
25 TLC R/ 0.5 1 (7% methanolic ammonia in dichloromethane). 




k^OH 



O 



O 
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1R (drift) 1654, 1626, 1607, 1554, 1500, 1453, 1412, 1348, 1330, 1282, 1223, 1113, 810, 
801,760 cm" 1 

HRMS (FAB) calcd for C31H32CLN5O4 +Hi 574.2221, found 574.2233 
Anal. Calcd for Ca^ClNsC^: C, 64.86; H, 5.62; N, 12.20; CI, 6.18; found: C, 64.66; H, 
5 5 62; N, 12.05. 



Example 11: N-(4-CMorobenzyI)-9-(4-morpholmylm^ 
pyridinylmethyl)ainmo]memyI^2,3-aUhydix>-7H^^ 
carboxamide (Formula A- 1 1 of Chart A) 



10 




Following the procedure in Example 2, the titled compound is obtained . 
*H NMR (CDCI3) 8 2.46, 3.06, 3.08, 3.59, 3.71, 3.91, 4.27, 4.43, 4.63, 7.30, 7.36, 7.71, 
7.93, 8.54, 8.60, 8.64, 10.44. 

TLC R/0.36 (6% methanolic ammonia in dichloromethane). 
15 HRMS (FAB) calcd for C31H32CLN5O4 +Hi 574.2221, found 574.2221 

Anal. Calcd for C31H32CIN5O4: C, 64.86; H, 5.62; N, 12.20; CI, 6.18; found: C, 64:65; H, 
5.68; N, 12.07. 



Example 12: N-(4-Chloroben2yl)-9-(4-morpholinylmethyI)-7-oxo-2-{[(4- 
20 pyridmyImethyl)animo]methyl}-2^imy 
carboxamide (Formula A-l 1 of Chart A) 

Following the procedure in Example 2, the titled compound is obtained as a solid, 
mp 164-167 °C. 

25 *H NMR (CDCI3) 8 2.47, 3.04, 3.10, 3.59, 3.71, 3.92, 4.3, 4.44, 4.63, 7.30, 7.37, 7.94, 8.57, 
8.65, 10.44. 
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TLC R/0.40 (6% methanolic ammonia in dichloromethane). 

HRMS (FAB) calcd for C 3 iH32CLN 5 0 4 +Hi 574.2221, found 574.2216 

Anal. Calcd for C 3 iH32ClN 5 0 4 : C, 64.86; H, 5.62; N, 12.20; CI, 6.18; found: C, 64.17, H, 

5.70, N, 12.07. 

Example 13: N-(4-Chlorobenzyl)-2-(lH-imidazol-l-ylmethyl)-9-(4- 
morphoUnylmemyl)-7K>xo-23-dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide (Formula A-l 1 of Chart A) 




10 Following the procedure in Example 2, the titled compound is obtained as a solid, 

mp 217-219 °C (d). 

! H NMR (CDC1 3 + CD3OD) 5 2.49, 3.62, 3.73, 3.97, 4.29, 4.40, 4.44, 4.58, 4.61, 7.10, 7.15, 
7.30, 7.42, 7.72, 7.94, 8.59, 10.44. 
TLC R/0.30 (5% methanol in dichloromethane). 
15 IR (drift) 2916, 2804, 1656, 1608, 1570, 1550, 1500, 141 1, 1347, 1295, 1280, 1231, 1223, 
1110,800 cm" 1 

HRMS (FAB) calcd for C28H28CLN5O4 +Hi 534. 1908, found 534. 1907 

Anal. Calcd for C28H28CIN5O4: C, 62.98; H, 5.28; N, 13.11; CI, 6.64; found: C, 62.65; H, 

5.30; N, 13.21. 

20 

Example 14: N-(4-CMorobenzyl)-2-[(meraylsutfan 

7^xo-2^-dihydro-7H-[l,4]oxa2mo[2^,4-ij]quinoline-6-carboxamide (Formula A- 11 of 
Chart A) 




25 A mixture of 1 12 mg of the product of Preparation 8 and 1 12 mg of sodium 

methanethiolate in 0.5 mL of DMF is stirred at ambient temperature for 18 h, then partitioned 
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between water and chloroform. The aqueous layer is extracted with two additional portions of 
chloroform, and the combined organic phases dried (MgS0 4 ) and concentrated under reduced 
pressure. Flash chromatography of the residue on silica using 1-2% methanol in 
dichloromethane provides 72.5 mg of the tide compound as a yellow solid. Recrystallization 
5 from acetonitrile gives a white solid, mp 190-191 °C. 

*H NMR (CDC1 3 ) 8 2.26, 2.46, 2.83, 3.01, 3.58, 3.70, 4.21, 4.48, 4.64, 7.29, 7.36, 7.94, 
8.66, 10.43. 

TLC Rf 0.45 (5% methanol in dichloromethane) 

HRMS (FAB) calcd for C 26 H 28 CLN304S +Hi 514 1567, found 514.1568. 
10 Anal. Calcd for C26H28CIN3O4S: C, 60.75; H, 5.49; N, 8.17; CI, 6.90, S, 6.24; found: C, 
60.60; H, 5.52; N, 8.12; CI, 6.85; S, 6.15. 

Example 15: 2-[(tert-Butylsulfanyl)methyl]-N-(4-chlorobenzyl)-9-(4- 
morpholfayImethyI)-7H>xo-2^-dihydro^ 
15 carboxamide (Formula A-l 1 of Chart A) 



Following the procedure in Example 14, the titled compound is obtained as a solid, 
mp 198-201 °C *H NMR (CDCI3) 8 1.37, 2.45, 2.81, 3.06, 3.57, 3.69, 4.13, 4.43, 4.63, 
7.29, 7.35, 7.92, 8.64, 10.42. 
20 TLC Rf 0.33 (3% methanol in dichloromethane). 

HRMS (FAB) calcd for C 29 H34CLN304S +Hi 556.2037, found 556.2052 

Anal. Calcd for C29H34CIN3O4S: C, 62.63; H, 6.16; N, 7.56; CI, 6.38; S, 5.76; found: C, 

62.46; H, 6.24; N, 7.50; CI, 6.34; S, 5.74. 

25 Example 16: N<4-Oilorobeii2yI>2^K^ 
morpholinylmethyI)-7-oxo-2^-dihydro-^ 
carboxamide (Formula A-l 1 of Chart A) 



o 



o 
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Following the procedure in Example 14, the titled compound is obtained. 
'H NMR (CDCI3+ CD3OD) 8 2.48, 2.85, 2.93, 3.04, 3.60, 3.72, 3.80, 4.24, 4.55, 4.63, 7.31, 
7.38,7.92,8.63,10.51. 
5 TLC R/0.40 (10% methanol in dichloromethane). 

IR (drift) 1651, 1607, 1578, 1555, 1500, 1413, 1347, 1329, 1281, 1272, 1232, 1113, 1014, 
869, 807 cm' 1 

HRMS (FAB) calcd for C27H30CLN3O5S +Hi 544.1673, found 544. 1672 
Anal. Calcd for C27H30CIN3O5S: C, 59.60; H, 5.56; N, 7.72; CI, 6.52; S, 5.89; found (av): 
10 C, 59. 15; H, 5.55; N, 7.55. 



Example 17: N-(4-Chlorobenzyl)-2-{[(l-meftyl-lH-imid 
morpholinyImethyl)-7-oxo-2,3^iihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide (Formula A-l 1 of Chart A) 




Following the procedure in Example 14, the titled compound is obtained as a solid, 
'H NMR (CDCI3) 5 2.45, 3.39, 3.55, 3.56, 3.63, 3.69, 4.27, 4.50, 4.63, 4.72, 6.92, 6.95, 
7.29, 7.35, 7.92, 8.64, 10.42. 
TLC R/0.22 (5% methanol in dichloromethane). 
20 IR (drift) 1655, 1626, 1607, 1578, 1560, 1499, 1457, 1414, 1357, 1347, 1280, 1273, 1117, 
869, 807 on 1 

HRMS (FAB) calcd for C29H30CLN5O4S +Hi 580.1785, found 580.1776 

Anal. Calcd for C29H30CIN5O4S: C, 60.04*, H, 5.21; N, 12.07; CI, 6.1 1; S, 5.53; found: C, 

59.93; H, 5.15; N, 12.03. 
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Example 18: Methyl ({[6^[(4-cMorobenzyl)amino]car^^ 

oxo-23-dihydi*>-7H-[l,4]ox^^ (Formula 
A-ll of Chart A) 

o o 



15 




^S^COaMe 

5 Following the procedure described in Example 14, the titled compound is obtained 

as a solid, mp 182.5-183.0 °C. 

'H NMR (CDCI3) 5 2.45, 3.03, 3.16, 3.40, 3.58, 3.70, 3.75, 4.25, 4.41, 4.56, 4.63, 7.30, 
7.36, 7.94, 8.66, 10.42. 

TLC R/0.42 (5% methanol in dichloromethane). 
10 IR (drift) 1735, 1653, 1607, 1553, 1501, 1411, 1352, 1329, 1281, 1226, 1141, 1113, 1008, 
810,802 cm" 1 

HRMS (FAB) calcd for CagHaoCLNjCvsS +Hi 572.1622, found 572.1624 

Anal Calcd for CasHaoClNjOeS: C, 58 79; H, 5.28; N, 7.34; CI, 6.20; S, 5.60; found: C, 

58.67; H, 5.26; N, 7.33 



Example 19: N-(4-Chlorobenzyl)-2-{[(2 r 3-dihydroxypropyl)sulfanyI]methyl}-9-(4- 

morpholmylmethyI>7-oxo-23-<iihydro-7H-[l,4]^^ 

carboxamide (Formula A-l 1 of Chart A) 



X 



OH 

OH 

20 Following the procedure described in Example 14, the titled compound is obtained. 

'H NMR (CDCI3) 8 2.45, 2.8, 3.06, 3.54, 3.58, 3.68, 3.83, 4.16, 4.46, 4.58, 7.27, 7.32, 7.90, 
8.62, 10.52. 

TLC 0.32 (10% methanol in dichloromethane). 
MS (ES+) m/z 574.4 

25 
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Preparation 9: Ethyl 2-(R or S)-[(acetyloxy)methyl]-9-(4-morpholinylmethyl)-7-oxo- 
2,3-dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6-carboxylate (Formula B-l of Chart B) 
Racemic acetate (3.2 g of the product of Preparation 7) is resolved using a 5x50 cm 
Chiralcel OD column at 30 °C with absolute ethanol as the mobile phase at a flow rate of 
5 75 mL/min with UV detection at 326 nm. 1 g injections are made in 35 mL of 1 :4 
CHCla/EtOH. Following HPLC resolution, the compounds are purified by silica gel 
chromatography using 4% methanol in dichloromethane. Of the first eluting isomer, there 
is obtained 1.228 g; of the second peak, there is obtained 1.47 g. Analytical samples are 
prepared by recrystallization from ethyl acetate-hexane. 
10 For Isomer 1: mp 142.5- 144.0 °C. 

'H NMR (CDC1 3 ) 8 1.39, 2.16, 2.44, 3.54, 3.70, 4.17, 4.27, 4.35, 4.45, 4.49, 4.59, 7.32, 
7.91, 8.29. 

TLC R/0.38 (8% methanol in dichloromethane). 

IR (drift) 1745, 1682, 1637, 1609, 1556, 1505, 1324, 1292, 1273, 1237, 1222, 1181, 1113, 
15 879, 799 cm' 1 

HRMS (FAB) calcd for C22H26N2O7 +HJ 431.1818, found 431.1821 

Anal. Calcd for C22H26N2O7: C, 61 39; H, 6.09; N, 6.51; found: C, 61.24; H, 6.13; N, 6.49. 



For Isomer 2: 
20 Mp 143.0-144.5 °C. 

J H NMR (CDCI3) 8 1.39, 2.16, 2.44, 3.54, 3.70, 4.17, 4.27, 4.35, 4.45, 4.49, 4.59, 7.31, 
7.91, 8.28. 

TLC R/0.38 (8% methanol in dichloromethane). 

IR (drift) 1745, 1726, 1682, 1637, 1609, 1556, 1505, 1324, 1291, 1273, 1237, 1223, 1181, 
25 1113,799 cm 1 

HRMS (FAB) calcd for C^HaeNzO? +Hi 431.1818, found 431.1831 

Anal. Calcd for C22H26N2O7: C, 61.39; H, 6.09; N, 6.51; found: C, 61.29; H, 6.12, N, 6.50. 



Example 20: N-(4-Chlorobenzyl)-2-CR or 5)-(hydroxymethyl)-9-(4-morphoUnylmethyl)- 
30 7-oxo-2^-dihydro-7H-[l,4]oxazino[2 r 3,4-ij]quinoline-6-carboxamide (Formula B-2 of 
Chart B, isomer 1) 
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o o 




a 



A mixture of 1.20 g of the product of Preparation 9 (isomer 1) and 2.4 g of p- 
chlorobenzylamine is heated under argon at 150 °C for 18 h, then excess amine is distilled off 
in vacuo. Hash chromatography of the residue on silica using 5-8% methanol in 
5 dichloromethane provides 1 .27 g of the title amide as a tan solid. The solid is triturated well 
with ether, filtered, washed well with ether, and dried under vacuum to afford 1.22 g of the 
title compound as a solid 

l H NMR (CDC1 3 + CD3OD) 8 2.49, 3.62, 3.73, 3.95, 4.4, 4.64, 7.31, 7.40, 7.91, 8.65, 10.63. 
TLC R/0.30 (10% methanol in dichloromethane). 



Example 21: N-(4-CWorobenzyl)-2-(R or S)-(hydroxymethyl)-9^4-moiphoIinylmethyI)- 
7-oxo-2^-dihydro-7H-[l,4]oxazm^ (Formula B-2 of 

Chart B, isomer 2) 



product of Preparation 9 (isomer 2) is converted to 1.43 g of the corresponding amide. 

*H NMR (CDCI3 + CD3OD) 5 2.48, 3.61, 3.72, 3.95, 4.4, 4.64, 7.31, 7.38, 7., 8.64 (s, 1H), 

10.62. 

TLC Rf 0.30 (10% methanol in dichloromethane). 

Example 22: N<4-chlorobenzyl)-9-(4-morpholinylmethyl)-7-oxo-2-CR orS)-{[(3- 
pyridmylmethyl)amm^^ 

carboxamide Isomer 1 (Formula B-3 of Chart B, where Ri=3-pyridinylmethyl, R2=H, and 
X=N) 



o 



o 




According to the procedure described for isomer 1 in Example 20, 1.41 g of the 
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The compound is prepared using the procedures described in Preparation 8 and 
Example 2, using resolved isomer 1 of Example 20 and proceeding through the mesylate. 
'H NMR (CDC1 3 ) 5 2.45, 3.05, 3.09, 3.57, 3.70, 3.91, 4.27, 4.43, 4.63, 7.29, 7.35, 7.70, 
5 7.93, 8.54, 8.60, 8.64, 10 44. 

TLC R/0.40 (6% methanolic ammonia in dichloromethane). 
MS (ES+) m/z 574.2. 



Example 23: N-(4-Chlorobenzyl)-9-(4-morpholinylmethyl)-7-oxo-2-(/? or S>{[(3- 
10 pyridinylmethyl)aintao]methyl}-2,^ 

carboxamide Isomer 2 (Formula B-3 of Chart B, where R 1 =3-pyridinylmethyl, R 2 =H, and 
X=N) 




The compound is prepared using the procedures described in Preparation 8 and 
15 Example 2, using resolved isomer 2 of Example 21 and proceeding through the mesylate. 
J H NMR (CDCI3) 8 2.45, 3.05, 3.09, 3.57, 3.70, 3.91, 4.27, 4.43, 4.63, 7.29, 7.35, 7.70, 
7.93, 8.54, 8.60, 8.64, 10.44. 

TLC R/0.40 (6% methanolic ammonia in dichloromethane). 
MS (ES+) m/z 574.3. 

20 

Example 24: [6-{[(4-Chlorobenzjl)amino]carbonyI}-9-(4-morphoIinylmethyl)-7-oxo- 
2 r 3-dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoUn-2-yI]methyl acetate (Formula C-l of 
Chart C) 
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A mixture of 97 mg of the product of Example 1, 0. 19 mL of acetic anhydride, and 
1 mL of chlorofonn is stirred for 18 h, then concentrated under reduced pressure with 
toluene azeotrope to remove acetic acid. Flash chromatography of the residue on silica 
5 using 2-3% methanol in dichloromethane provides 106.5 mg of the title compound as a 
white solid. An analytical sample is recrystallized from acetonitrile, giving white solid, mp 
215-218 °C. 

*H NMR (CDC13) 5 2.16, 2.46, 3.59, 3.71, 4.22, 4.33, 4.4, 4.56, 4.63, 7.30, 7.40, 7.95, 8.65, 
10.41. 

10 TLC R/ 0.39 (5% methanol in dichloromethane). 

JR (drift) 1745, 1652, 1626, 1607, 1558, 1502, 1413, 1347, 1280, 1274, 1223, 1119, 1094, 
1043, 808 cm" 1 

HRMS (FAB) calcd for C^H^CLNaOe h-Hj 526.1744, found 526.1741 
Anal. Calcd for CzyH^ClNaOe: C, 61.65; H, 5.36; N, 7.99; CI, 6.74; found: C, 61.56; H, 
15 5.44; N, 7.96. 



Example 25: 2-[(8-{[6^[(4-CUorobenzyl)ammo]c^ 
oxo-2^^iihydro-7H-[l,4]ox^ 

oxooctanoyl)(methyl)amino]ethanesulfonic acid sodium salt (Formula C2 of Chart C) 




S0 3 Na 



To a mixture of 97 mg of the product of Example 1 and 27 mg of DMAP in 0.5 mL 

of dry DMF is added 0.46 mL of a 0.65 M solution of suleptanic acid triethylammonium 

salt, which is 8-[methyl(2-siilfoethyl)amiifo]-8-oxooctanoic acid triethylammonium salt, in 

acetonitrile, followed by 38 jllL of diisopropylcarbodiimide. After 5 days, volatile 

25 components are removed under vacuum, and the residue chromatographed on silica using 3- 

6% methanolic ammonia in dichloromethane to afford the triethylammonium salt of the 

product This is dissolved in n-butanol and chloroform, and the solution stirred with an 
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equal volume of saturated aqueous sodium sulfate solution. The aqueous phase is extracted 
with two additional portions of chloroform, and the combined organic phases filtered 
through anhydrous sodium sulfate and concentrated under reduced pressure to provide 92.5 
mg of the tide compound as a solid. 
5 'H NMR (CDC13) 5 1.3, 1.6, 2.4, 3.1, 3.6, 3.7, 4.2-4.7, 7.3, 7.9, 8.68, 10.45 ppm. 
TLC R/0.21 (10% methanol and 5% methanolic ammonia in dichloromethane). 
MS (ES+) m/z 761.3. 

MS (FAB) m/z 761 (MH 4 ), 97, 95, 85, 83, 81, 69, 67, 55, 43, 23 

HRMS (FAB) calcd for C36H45CLN4O10S +Hi 761.2623, found 761.2643. 

10 

Example 26: [6-{[(4-Chlorobenzyl)ammo]carbonyl}-9-(4-morpholmylmethyl)-7-oxo- 
2^-dmydro-7H41,4]oxazino[2,3,4-y]quinolin-2-yI]methyI dimethyl phosphate 

(Formula C-3 of Chart C) 




15 To a stirred mixture of 97 mg of the product of Example 1 in 1 mL of chloroform is 

added 0.19 mL of phosphorus oxychloride. After the mixture is stirred for 18 h, 15 mL of 
methanol is added, and the solution is allowed to stand for 3 days. The solution is then 
concentrated under reduced pressure, and the residue partitioned between chloroform and 
aqueous NaHC0 3 . The aqueous phase is extracted with additional chloroform, and the 

20 combined organic phases are dried (Na2S0 4 ) and concentrated under reduced pressure. 
Flash chromatography of the residue on silica using 4% methanol in dichloromethane 
provides 56.0 mg of the tide compound as a solid. 

! H NMR (CDC13) 6 2.46, 3.58, 3.71, 3.82, 3.86, 4.4, 4.58, 4.63, 7.29, 7.38, 7.95, 8.67, 
10.38. 

25 TLC R f 0.25 (5% methanol in dichloromethane). 
MS (ES+) m/z 592.2. 

Preparation 10: 7-(4-Morpholmylcarbonyl)-2-phenyl-2H-l,4-benzoxazin-3(4H)-one 

(Formula D-l of Chart D) 
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A mixture of 1 . 1 1 g of the product of Preparation 2, 760 mg of potassium carbonate, 
and 0.86 mL of methyl a-bromophenylacetate in 10 mL of acetone is refluxed for 18 h, then 
cooled and partitioned between water and dichloromethane. The aqueous phase is extracted 
with additional dichloromethane, and the combined organic phases dried (Na 2 S0 4 ) and 
5 concentrated under reduced pressure. Flash chromatography of the residue on silica using 
1 5-3% methanol in dichloromethane provides 1.27 g of the title compound as a solid. 
*H NMR (CDCI3) 5 3.68, 5.70, 6.85, 7.01, 7.09, 7.33, 7.43, 9.82. . 
TLC Rf 0.20 (3% methanol in dichloromethane). 
MS (ES+) m/z 339.2 

10 

Preparation 11: 7-(4-Moi^holmylmethyl)-2-phenyI-3,4-dihydro-2H-l,4-benzoxazine 

(Formula D-2 of Chart D) 

To a stirred, cooled (0 °C) solution of 1.27 g of the product of Preparation 10 in 15 

mL of dry THF under argon is added in portions 290 mg of LAH. The mixture is allowed 
15 to warm to room temperature, stirred for 18 h, and then quenched with 0.29 mL of water, 

0.29 mL of 3N NaOH, and 0.85 mL of water. The mixture is filtered and the solid washed 

well with dichloromethane, and the filtrate is concentrated under reduced pressure. Flash 

chromatography of the residue on silica using 3% methanol in dichloromethane provides 

1 00 g of the title compound as a slolid 
20 ! H NMR (CDCI3) 5 2.43, 3.32, 3.37, 3.46, 3.69, 3.92, 5.05, 6.60, 6.75, 6.89, 7.4. 

TLC RfO.33 (5% methanol in dichloromethane). 

Preparation 12: Diethyl 2-{[7-(4-morpholinylmethyI)-2-phenyl-2,3-dihydro-4H-l,4- 

benzoxazin-4-yl]methy lene}malonate (Formula D-3 of Chart D) 
25 A mixture of 1 .00 g of the product of Preparation 11 and 0.80 g of diethyl 

ethoxymethylenemalonate is heated under argon at 140 °C for 1 h, then under vacuum for 

20 m. The mixture is cooled and chromatographed on silica gel using 2-3% methanol in 

dichloromethane to provide 1.32 g of the title compound as a solid. 

*H NMR (CDCI3) 8 1.19, 1.31, 2.46, 3.46, 3.56, 3.64, 3.72, 4.16, 4.25, 5.05, 6.97, 7.04, 
30 7.07, 7.4, 8.04. 

TLC 0.38 (5% methanol in dichloromethane). 

MS (ES+) m/z 481.3. 
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Preparation 13: Ethyl 9-(4-morpholinylmethyI)-7-oxo-2-phenyl-2,3-dihydro-7H- 
[l,4]oxazino[2^,44j]qmnoline-6-carboxylate (Formula D-4 of Chart D) 

An intimate mixture of 1.32 g of the product of Preparation 12, 7.0 g of 
polyphosphoric acid, and 4 mL of toluene is heated at 90 °C for 18 h, then transferred using 

5 a spatula to a stirred slurry of 8 g of NaHCC>3 in 100 mL of water. The mixture is extracted 
with three portions of dichloromethane, and the combined organic phases dried (Na2S0 4 ) 
and concentrated under reduced pressure. Flash chromatography of the residue on silica 
using 3% methanol in dichloromethane affords 960 mg of the title compound as an orange 
solid. An analytical sample is recrystallized from acetonitrile, giving white solid, mp 213- 

10 215 °C. 



*H NMR (CDC1 3 ) 8 1.40, 2.47, 3.59, 3.70, 4.24, 4.30, 4.37, 5.31, 7.4-7.5, 7.98, 8.31. 

TLC R/0.27 (5% methanol in dichloromethane). 

HRMS (FAB) calcd for C25H26N2O5 +H! 435.1920, found 435.1923 

Anal. Calcd for C25H26N2O5: C, 69.11; H, 6.03; N, 6.45; found: C, 69.06; H, 6.13; N, 6.54. 



Example 27: N-(4-Chlorobenzyl)-9-(4-morpholinylmethyl)-7-oxo-2-phenyl-2,3- 
dihydro-7H-[l,4]oxa2ino[2,3,4-ij]quinoline-6-carboxamide (Formula D-5 of Chart D) 



20 chlorobenzylamine is heated at 150 °C under nitrogen for 18 h, after which time excess 
amine is removed in vacuo. Flash chromatography of the residue on silica using 1.5-3% 
methanol in dichloromethane provides 251 mg of the title compound. 
! H NMR (CDCI3) 5 2.48, 3.62, 3.71, 4.30, 4.40, 4.61, 5.30, 7.29, 7.49, 7.98, 8.68, 10.45. 
TLC F/ 0.28 (3% methanol in dichloromethane). 

25 MS (ES+) m/z 530.3. 

Preparation 14: 2^Difluoro-7«(4-moipholmylcarbonyO 

(Formula E-l of Chart E) 



15 



o 



o 




A mixture of 219 mg of the product of Preparation 13 and 0.5 g of p- 
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To a cold (0 °Q, stirred slurry of 1. 1 1 g of the product of Preparation 2 in 5 mL of 
dry DMF under argon is added in portions 200 mg of sodium hydride (60% oil dispersion). 
The mixture is stirred for 20 m at 0 °C, then 0.63 mL of ethyl bromodifluoroacetate is 
added dropwise. After 15 m, the mixture is allowed to warm to room temperature, and after 

5 1 h is heated to 90 °C. After 3 h, the mixture is cooled and partitioned between ethyl 

acetate and water, and the aqueous phase is extracted with two additional portions of ethyl 
acetate The combined organic phases are washed with water and.brine, dried (MgS0 4 ), 
and concentrated under reduced pressure. Flash chromatography of the residue on silica 
using 2.5-3.5% methanol in dichloromethane affords 1.05 g of yellow solid. This is 

10 triturated well with 10 mL of 1:1 ethyl acetate-hexane and the solid filtered, washed with 
1:1 ethyl acetate-hexane, and dried under vacuum to provide 824 mg of the title compound 
as an off-white solid. The solid is further purified by recrystallization from ethyl acetate- 
hexane, mp 214-217 °C. 

*H NMR (CDC1 3 + CD3OD) 8 3.74, 7.09, 7.22, 7.25. 
15 TLC R/ 0.27 (5% methanol in dichloromethane). 

IR (drift) 1739, 1617, 1586, 1464, 1433, 1288, 1265, 1256, 1228, 1217, 1117, 1111, 1070, 
824, 758 cm' 1 

HRMS (FAB) calcd for C13H12F2N2O4 +H! 299.0843, found 299.0836 

Anal. Calcd for Q3H12F2N2O4: C, 52.35; H, 4.05; N, 9.39; found: C, 52.09; H, 4.07; N, 



Preparation 15: 2^-Difluoro-7-(4-morpholinylmethyl)-3,4-dihydro-2H-l,4- 
benzoxazine (Formula E-2 of Chart E) 

To a cold (0 °C), stirred solution of 805 mg of the product of Preparation 14 in 15 

25 mL of dry THF, under argon, is added in portions 205 mg of LAH. The mixture is allowed 
to warm to room temperature and stirred overnight, then quenched cautiously with 0.2 mL 
of water, 0.2 mL of 3N NaOH, and 0.6 mL of water. Dichloromethane and Na2S0 4 are 
added, and the mixture is filtered and the solid washed with dichloromethane. The filtrate 
is concentrated under reduced pressure, and the residue chromatographed on silica using 

30 2% methanol in dichloromethane to afford 423 mg of the title compound as a solid. 
! H NMR (CDCI3) 5 2.41, 3.38, 3.50, 3.69, 4.02, 6.69, 6.88, 6.94. 
TLC 0.34 (5% methanol in dichloromethane). 



20 



9.47. 
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IR (drift) 3309, 1526, 1354, 1320, 1312, 1266, 1250, 1216, 1188, 1108, 999, 964, 885, 856, 
793 cm" 1 

HRMS (FAB) calcd for C13H16F2N2Q2 +H, 271.1258, found 271.1264. 

5 Preparation 16: Diethyl 2-{[2,2-difluoro-7-(4-morpholinylmethyl)-2,3-dihydro-4H-l,4- 
benzoxazin-4-yl]methylene}malonate (Formula E-3 of Chart E) 

A mixture of 414 mg of the product of Preparation 15 and 870 mg of diethyl 
ethoxymethylenemalonate is heated under argon at 150 °C for 90 m, then cooled and 
chromatographed on silica using 2% methanol in dichloromethane to provide 739 mg of the 
10 title compound as a thick yellow oil. 

*H NMR (CDC1 3 ) S 1.31, 1.34, 2.44, 3.47, 3.71, 3.78, 4.26, 4.30, 7.1, 7.91. 
TLC R/0.31 (3% methanol in dichloromethane). 

HRMS (FAB) calcd for C^H^^Oe +H! 441.1837, found 441. 1844. 

15 Preparation 17: Ethyl 2,2-difluoro-9-(4-morpholinylmethyl)-7-oxo-2,3-dihydro-7H- 
[l,4]oxazino[2,3,4-ij]quinoline-6-carboxylate (Formula E-4 of Chart E) 

An intimate mixture of 675 mg of the product of Preparation 15 and 4.0 g of 
polyphosphoric acid is heated at 90 °C under argon, with occasional mechanical stirring, for 
90 m, then cooled and added to a stirred slurry of 5 g of NaHCC>3 in 50 mL of water. The 

20 mixture is extracted three times with dichloromethane, and the combined organic phases 
dried (MgSCU) and concentrated under reduced pressure. Flash chromatography of the 
residue on silica using 2-3% methanol in dichloromethane provides 477 mg of the title 
compound. An analytical sample is recrystallized from ethyl acetate-hexane, giving the 
titled compound as crystals, 

25 mpl76-177 °C. 

*H NMR (CDCI3) 8 1.37, 2.45, 3.58, 3.71, 4.32, 4.56, 7.46, 8.02, 8.35. 
TLC R/0.34 (5% methanol in dichloromethane). 

IR (drift) 1678, 1614, 1560, 1510, 1325, 1285, 1261, 1242, 1228, 1201, 1191, 1112,943, 
847, 809 cm" 1 

30 HRMS (FAB) calcd for Q9H20F2N2O5 +Hi 395.1418, found 395,1421. 

Anal. Calcd for Cuft^^Os: C, 57.87; H, 5.11; N, 7.10; found: C, 57.67; H, 5.16; N, 
7.10. 
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Example 28: N-(4-CUorobenzyI)-2,2-difluoro-^ 

dihydro-7H.[l,4]oxazino[2^,4-y ]quinoline-6-carboxamide (Formula E-5 of Chart 5) 

o o 



A mixture of 1 1 8 mg of the product of Preparation 17 and 0.2 1 g of p- 
chlorobenzylamine is heated at 160 °C for 18 h, then placed under vacuum to remove 
excess amine Chromatography of the residue on silica using 2-3% methanol in 
dichloromethane affords 135.8 mg of product as a yellow solid. Recrystallization from 
acetonitrile provides 11 1 mg of the title compound as white needles, mp 213.5-216.5 °C. 
l U NMR (CDC1 3 ) 8 2.46, 3.61, 3.72, 4.57, 4.63, 7.29, 7.54, 8.08, 8.76, 10.26. 
TLC Rf 0.25 (3% methanol in dichloromethane). 

JR (drift) 1658, 1611, 1582, 1562, 1508, 1493, 1327, 1285, 1258, 1243, 1229, 1192, 1126, 
1116, 808 cm' 1 

HRMS (FAB) calcd for C24H22CLF2N3O4 +Hi 490. 1345, found 490. 1343 

Anal. Calcd for C24H22CIF2N3O4: C, 58.84; H, 4.53; N, 8.58; CI, 7.24; found: C, 58.78; H, 

4.56; N, 8.52. 

Preparation 18: 2-[5-(4-Morpholinylcarbonyl)-2-nitrophenoxy]-l-phenylethanone 

(Formula F- 1 of Chart F) 

A mixture of 1.01 g of the product of Preparation 1, 800 mg of phenacyl bromide, 
1. 1 1 g of potassium carbonate, and 20 mg of tetrabutylammonium bisulfate in 4.0 mL of 
dichloromethane and 3 mL of water is stirred vigorously at room temperature for 18 h. The 
phases are then separated, and the aqueous phase extracted with one additional portion of 
dichloromethane. The combined organic phases are dried (Na2S0 4 ) and concentrated 
under reduced pressure. Flash chromatography of the residue on silica using 50% ethyl 
acetate in dichloromethane affords 1.465 g of the tide compound as a white solid. An 
analytical sample is prepared by recrystallization from ethyl acetate-hexane, giving white 
crystals, mp 171.5-173 °C. 

*H NMR (CDCI3) 5 3.35, 3.6, 5.52, 6.97, 7.08, 7.53, 7.66, 7.90, 7.96. 

TLC Rf 0.30 (50% ethyl acetate in dichloromethane). 

HRMS (FAB) calcd for C 19 Hi8N 2 06 +Hi 371.1243, found 371.1241 




F F 



-66- 




WO 02/04462 



PCT/US01/16507 



Anal. Calcd for C^H^NiC^: C, 61.62; H, 4.90, N, 7.56; found: C, 61.52; H, 4.90; N, 7.51. 

Preparation 19: 7-(4-morpholinylcarbonyl)-3-phenyl-2H-l,4-benzoxazine (Formula F-2 
of Chart F) 



1.026 g of the product of Preparation 18, and the mixture is stirred and heated at 60 °C for 
30 m Dilute aqueous NaOH is added in sufficient quantity to dissolve the precipitate 
which initially forms, and the mixture is extracted thrice with dichloromethane. The 
combined organic phases are dried (NaaSCU) and concentrated under reduced pressure, and 

10 the residue chromatographed on silica using 50-75% ethyl acetate in dichloromethane to 
provide 622 mg of the title compound as a pale yellow crystalline solid. Recrystallization 
from ethyl acetate-hexane gives white needles, mp 175-177 °C. 
*H NMR (CDC1 3 ) 8 3.7, 5.09, 6.98, 7.05, 7.5, 7.94. 
TLC R/0.32 (50% ethyl acetate in dichloromethane). 

15 JR 2856, 1633, 1568, 1458, 1432, 1280, 1244, 1 1 14, 1025, 732, 691 cm 1 . 
HRMS (FAB) calcd for C l9 Hi 8 N 2 0 3 +NA, 345.1215, found 345.1212 
Anal. Calcd for C19H18N2Q3: C, 70.79; H, 5.63; N, 8.69; found: C, 70 63; H, 5.77; N, 8.57. 

Preparation 20: 7-(4-Moipholmylcarbonyl)-3-^ 

20 (Formula F-3 of Chart F) 

A mixture of 586 mg of the product of Preparation 19 and 138 mg of sodium 
borohydride in 10 mL of ethanol is stirred at room temperature for 18 h, then added to 100 
mL of stirred water. The resulting solid is filtered, washed with water, and dried under 
vacuum to give 401 mg of white solid. The aqueous phases are extracted thrice with 

25 dichloromethane, and the combined organic phases dried (Na2S0 4 ) and concentrated under 
reduced pressure to provide an additional 203 mg of solid. The combined solids are 
chromatographed on silica using 50-75% ethyl acetate in dichloromethane to afford 510 mg 
of the title compound as a solid. 

*H NMR (CDCI3) 8 3.68, 3.98, 4.30, 4.52, 6.66, 6.93, 6.94, 7.4. 
30 TLC R/0.32 (50% ethyl acetate in dichloromethane). 

IR 3306, 2856, 1612, 1456, 1430, 1303, 1284, 1243, 1114, 1022, 730, 701 cm" 1 . 
MS (ES+) m/z 325.2. 



5 



To a solution of 3.13 g of stannous chloride dihydrate in 12 mL of ethanol is added 
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Preparation 21: 7-(4-MoipholmylmethyI)-3-^ 

(Formula F-4 of Chart F) 

To a cold (0 °Q, stirred solution of 576 mg of the product of Preparation 20 in 5.0 
mL of dry THF is added in portions 135 mg of LAH. The mixture is allowed to warm to 
5 room temperature and stirred for 3 h, then quenched cautiously with 0. 16 mL of water, 0. 16 
mL of 3N NaOH, and 0.48 mL of water. Dichloromethane and Na 2 SC>4 are added, the 
mixture is filtered, and the solid washed with additional dichloromethane. The filtrates are 
concentrated under reduced pressure, and the residue flash chromatographed on silica using 
ethyl acetate and 3% methanol in ethyl acetate to afford 389 mg of white crystalline solid. 
10 An analytical sample is recrystallized from ethyl acetate-hexane to give the title compound 
as white crystals, mp 135.5-136.5 °C. 

*H NMR (CDCI3) 8 2.44, 3.38, 3.70, 3.98, 4.0, 4.27, 4.49, 6.61, 6.75, 6.82, 7.4. 
TLC R f 0 28 (ethyl acetate). 

IR3348, 2806, 1516, 1454, 1292, 1116, 1006,701 an 1 . 
15 HRMS(FAB)calcdforC 19 H22N 2 02+H 1 311.1759, found 311.1761 

Anal. Calcd for C^H^O* C, 73.52; H, 7.14; N, 9.02; found. C, 73.38; H, 7.19; N, 8.93. 

Preparation 22: Diethyl 2-{[7-(4-morpholinylmethyl)-3-phenyl-2^-dihydro-4H-l,4- 
benzoxazin-4-yl]methylene}malonate (Formula F-5 of Chart F) 

20 A mixture of 378 mg of the product of Preparation 21 and 350 mg of diethyl 

ethoxymethylenemalonate is heated at 140 °C under argon for 2 h. Additional malonate 
(ca. 150 mg) is added, and the mixture heated at 120 °C for 18 h. Hash chromatography of 
the residue on silica using ethyl acetate provides 509 mg of the title compound as a solid. 
l H NMR (CDCI3) 5 0.90, 1.26, 2.42, 3.43, 3.70, 3.9-4.2, 4.32, 4.50, 5.27, 6.83, 6.99, 7.1- 

25 7.3,8.11. 

JR 2980, 2808, 1708, 1598, 1509, 1249, 1219, 1196, 1117, 1071 cm 1 . 
HRMS (FAB) calcd for C27H32N2O6 +H! 481.2338, found 481.2344. 

Preparation 23: Ethyl 9-(4-morpholinylmethyI)-7-oxo-3-phenyl-2 y 3-dihydro-7H- 
30 [l,4]oxazino[2^,4-ij]quinoline-6-carboxylate (Formula F-6 of Chart 6) 

An intimate mixture of 509 mg of the product of Preparation 22 and 2.4 g of 
polyphosphoric acid is heated at 90 °C, with occasional mechanical stirring, for 18 h. The 
resulting gum is added to a stirred slurry of 2.5 g of Na 2 HC03 in 50 mL of water, and the 
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mixture is extracted with three portions of dichloromethane. The combined organic phases 
are dried (MgS0 4 ) and concentrated under reduced pressure. Flash chromatography of the 
residue on silica using 3-5% methanol in dichloromethane affords 375 mg of solid. 
Recrystallization from acetonitrile- water provides 184 mg of white crystals, mp >190 °C. 
5 l H NMR (CDCI3) 8 1.35, 2.47, 3.59, 3.71, 4.33, 4.56, 5.30, 7.15, 7.33, 7.4, 8.03, 8.23. 
TLC R/0.25 (5% methanol in dichloromethane). 

IR2809, 1723, 1691, 1608, 1556, 1500, 1315, 1226, 1116, 1073, 808, 730 cm 1 . 

HRMS (FAB) calcd for C^HzeNzOs +H, 435.1920, found 435.1920 

Anal. Calcd for CzsHjeNzOs: C, 69.11; H, 6.03; N, 6.45; found: C, 68.87; H, 6.19, N, 6.32. 

10 

Example 29: N-(4-ChlorobenzyI)-9-(4-morpholinylmethyl)-7-oxo-3-phenyl-2^- 
dihydro-7H-[l,4]oxazino[2A4-y]qumoline-6-carboxamide (Formula F-7 of Chart F) 

A mixture of 103 mg of the product of Preparation 23 and 200 mg of p- 
15 chlorobenzylamine is heated at 150 °C for 18 h, then placed under vacuum to remove 
excess amine. Flash chromatography of the residue on silica using 2% methanol in 
dichloromethane affords 125.3 mg of the title compound as a white solid. An analytical 
sample is recrystallized from toluene to give the title compound as white crystals. 
*H NMR (CDCI3) 8 2.48, 3.61, 3.72, 4.58, 4.59, 5.37, 7.13, 7.28, 7.40, 8.02, 8.59, 10.44. 
20 TLC R/0.28 (3% methanol in dichloromethane). 

HRMS (FAB) calcd for C30H28CLN3O4 +Hi 530.1846, found 530.1841 

Anal. Calcd for CaoHagClNaCU: C, 67.98; H, 5.32; N, 7.93; CI, 6.69; found: C, 68.12; H, 

5.38; N, 7.71. 

25 Preparation 24: S-(4-Morpholinylcarbonyl)-2-nitrophenyI 2-oxiranylmethyl ether 
(Formula G-l of Chart G) 

A mixture of 504 mg of the product of Preparation 1 and 120 mg of powdered 
NaOH in 2 mL of epichlorohydrin is heated at 120 °C for 18 h, then cooled and partitioned 
between dil aqueous HC1 and ethyl acetate. The organic phase is washed with brine, dried 

30 (MgS0 4 ) and concentrated under reduced pressure. Flash chromatography of the residue on 
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silica using 2% methanol in dichloromethane provides 496 mg of the title compound. 
Recrystallization from ethyl acetate-hexane gives the title compound as solid, mp 156.5- 
158 0°C 

l H NMR (CDC1 3 ) 8 2.85, 2.93, 3.39, 3.7, 4.13, 4.49, 7 06, 7.21, 7.87 
5 TLC R/0 47 (5% methanol in dichloromethane). 

IR 2859, 1637, 1607, 1522, 1437, 1288, 1240, 1114, 1016, 842 cm' 1 . 

HRMS (FAB) calcd for Q4H16N2Q6 +NAi 331.0906, found 331.0893 

Anal Calcd for C,4Hi6N 2 0 6 : C, 54.54; H, 5.23; N, 9.09; found: C, 54.16; H, 5.25; N, 8.92. 

10 Preparation 25: lK4-Morpholinyl)-3-[5^4-moipholinyl(^rbonyI)-2-nitrophenoxy]-2- 

propanol (Formula G-2 of Chart G) 

A solution of 442 mg of the product of Preparation 24 and 0.25 mL of morpholine 

in 2 mL of methanol is refluxed for 18 h, then concentrated under reduced pressure. Flash 

chromatography of the residue on silica using 2-5% methanol in dichloromethane provides 
15 546 mg of the title compound as a solid. 

l H NMR (CDCI3) 5 2.6, 3.41, 3.7, 4.15, 4.23, 7.05, 7.21, 7.89. 

TLC R/0. 19 (5% methanol in dichloromethane). 

IR 3425, 2856, 1637, 1607, 1523, 1437, 1288, 1242, 1115, 1031, 842 cm 1 . 
MS (ES+) m/z 396.3. 

20 

Preparation 26: 7-(4-MorpholinyIcarbonyI)-3<4-morphoUnylmethyl)-3,4-dihydro-2H- 
1,4-benzoxazine (Formula G-3 of Chart G) 

To a cold (-78 °C), stirred solution of 0.17 mL of DMSO in 2 mL of 
dichloromethane, under argon, is added dropwise 0.29 mL of trichloroacetic anhydride. The 

25 solution is stirred 15 m, then a solution of 546 mg of the product of Preparation 25 in 1 mL 
of dichloromethane is added via cannula. The solution is warmed to -30 °C and stirred at 
that temperature for 30 m, then 0.96 mL of diisopropylethylamine is added. The solution is 
warmed to room temperature and partitioned between dichloromethane and water 
containing 2.0 mL of IN HC1. The aqueous phase is extracted with two additional portions 

30 of dichloromethane, and the combined organic phases dried (Na 2 S0 4 ), diluted with 40 mL 
of ethanol, and concentrated under reduced pressure to ecu 5 mL volume. To this solution is 
added Raney 2800 nickel catalyst, which is isolated from 3 mL of commercially available 
aqueous slurry by filtration and washing with ethanol with minimal exposure to air. The 
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mixture is shaken under 50 psi hydrogen gas for 18 h, then filtered through Celite with 
dichloromethane and methanol rinses. The filtrate is concentrated under reduced pressure, 
and the residue chromatographed on silica using 2-4% methanol in dichloromethane to 
provide 264 mg of the tide compound as a white crystalline solid. Recrystallization from 

5 ethyl acetate in hexane gives the title compound as white crystals, mp 125-126 °C. 
*H NMR (CDC1 3 ) 8 237, 2.60, 3.5-3.9, 3.84, 4.21, 4.72, 6.59, 6.88. 
TLC R/ 0.36 (5% methanol in dichloromethane) 
HRMS (FAB) calcd for C18H25N3O4 +Hi 348.1923, found 348.1921 
Anal. Calcd for C18H25N3O4: C, 62.23; H, 7.25; N, 12.10, found: C, 62.21; H, 7.22; N, 

10 11.97. 



Preparation 27: 3,7-bis(4-MoipholinylmethyI)-3,4-dihydro-2H-l,4«»benzoxazine 

(Formula G-4 of Chart G) 

To a cold (0 °C), stirred solution of 237 mg of the product of Preparation 26 in 2.0 
15 mL of dry THF, under argon, is added 52 mg of LAH. The mixture is allowed to warm to 

room temperature and stirred for 30 m, then quenched cautiously with 50 |iL of water, 50 
of 3N NaOH, and 0.15 mL of water. Dichloromethane and Na 2 S0 4 are added, and the 

mixture filtered through Celite. The filtrate is concentrated under reduced pressure, and the 

residue flash chromatographed on silica using 2-6% methanol in dichloromethane to afford 
20 211 mg of the title compound as a solid. 

*H NMR (CDCI3) 8 2.40, 2.59, 3.36, 3.55, 3.72, 3.86, 4.21, 4.4, 6.58, 6.76. 

TIX: R/0.31 (5% methanol in dichloromethane). 

IR 3355, 2808, 1517, 1290, 1116, 1005, 865 cm* 1 . 

MS (ES+) m/z 334.3. 

25 

Preparation 28: Ethyl 3,9-bis(4-moipholinyImethyl)-7-oxo-2,3-dihydro-7H- 
[l,4]oxazino[2,3,4-y ]quinoline-6-carboxylate (Formula G-5 of Chart G) 

A mixture of 21 1 mg of the product of Preparation 27 and 274 mg of diethyl 
ethoxymethylenemalonate is heated under argon at 140 °C for 2 h, then cooled and 
30 chromatographed on silica using 2-4% methanol in dichloromethane to provide 230 mg of 
the intermediate enamide, which is diethyl 2-{[3,7-bis(4-morpholinylmethyl)-2,3-dihydro- 
4H-l,4-benzoxazin-4-yl]methylene}malonate, as an orange foam. This is mixed thoroughly 
with 1.5 g of polyphosphoric acid, and the mixture is heated at 90 °C for 18 h, then cooled 
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and added to excess aqueous NaHCCb. The mixture is extracted thrice with 
dichloromethane, and the organic phases dried (Na 2 S0 4 ) and concentrated under reduced 
pressure. Flash chromatography of the residue on silica using 2-5% methanol in 
dichloromethane affords 1 17 mg of the title compound. 
5 >H NMR (CDCI3) 8 1.41, 2.44, 2.67, 3.55, 3.69, 4.22, 4.40, 4.57, 7.27, 7.95, 8.37. 
TLC R/0.25 (5% methanol in dichloromethane). 

JR 2811, 1722, 1600, 1555, 1502, 1319, 1292, 1227, 1116, 912, 867, 731 cm 1 . 
MS (ES+) m/z 458.3 

10 Example 30: N-(4-CWorobeiizyl)-3^-bis(4-moiphomiylmethyl)-7^xo-2^^ydro-7H- 
[l,4]oxazino[23,4-ij]quinoline-6-carboxamide (Formula G-6 of Chart G) 



clJorobenzylamine is heated at 150 °C for 18 h, then excess amine is removed under 
15 vacuum. Flash chromatography of the residue on silica using 2-4% methanol in 
dichloromethane affords 1 1.6 mg of the title compound. 

*H NMR (CDC1 3 ) 8 2.41, 2.63, 2.77, 3.57, 3.69, 4.3 1, 4.66, 7.30, 7.33, 7.96, 8.68 (s, 1H), 
1046. 

TLC R/0.31 (5% methanol in dichloromethane). 
20 IR 2812, 1658, 1608, 1551, 1500, 1286, 1 1 16, 867, 809, 730 cm 1 . 

HRMS (FAB) calcd for C29H33CLN4O5 +Hj 553.2217, found 553.2213. 

Preparation 29: 2,3-Difluoro-5-iodobenzoic acid (Formula H-2 of Chart H) 



To a cold (0 °C), stirred solution of 4.74 g of 2,3-difluorobenzoic acid in 15.0 mL of 



25 trifluoromethanesulfonic acid is added in portions 8. 1 g of powdered AModosuccinimide. 
Following the addition, the mixture is allowed to warm to room temperature, stirred for 5 h, 
then poured onto 200 mL of cracked ice containing 5 g of sodium bisulfite. The mixture is 
stirred well for 15 m, then filtered, and the solid washed well with water and dried under 
vacuum to provide 6.78 g of the title compound as a solid. 



o 



o 





A mixture of 1 17 mg of the product of Preparation 28 and 0.20 g of p- 
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l H NMR (CDCb) 8 7.81, 8.09. 
IR3082, 1713, 1473, 1280 cm" 1 . 
MS (ES-) m/z 282.8. 

5 Preparation 30: Ethyl 3-(2^-dffluoro-5-iodophenyl)-3-oxopropanoate (Formula H-3 of 
Chart H) 

To a stirred solution of 2.02 g of the product of Preparation 29 in 10 mL of dry THF, 
under argon, is added 1.42 g of carbonyldiimidazole and 20 mg of DMAP. In a separate 
flask, 1.49 g of ethyl potassium malonate is suspended in 10 mL of CH 3 CN at 0 °C under 

10 argon, and to the slurry is added 1 .0 mL of cMorotrimethylsilane. The mixture is stirred at 
ambient temperature for 18 h, then re-cooled to 0 °C. To the mixture is added 2.3 mL of 
DBU, and after 30 min the acyl imidazolide solution prepared above is added via cannula. 
The mixture is stirred for 4 h at room temperature, then partitioned between ether and 
excess dilute HC1. The aqueous phase is back extracted with one additional portion of 

15 ether, and the combined organic phases washed with 0. 1 N HC1 and brine, dried (MgS0 4 ), 
and concentrated under reduced pressure. Hash chromatography of the residue on silica 
using 5% EtOAc in heptane provides 2.13 g of the title compound as a white solid. 
'NMR (CDCI3) 8 1.34, 4.26, 5.81, 7.57, 7.95. 
TLC R/0.44 (10% EtOAc in hexane). 

20 IR 1622, 1490, 1420, 1213, 1036, 958, 800 cm 1 . 
MS (ES-) m/z 352.9. 

Preparation 31: Ethyl (2-E and Z)-2-(2^-difluoro-5-iodobenzoyl)-3-{[2-hydroxy-l,l- 
bis(hydroxymethyl)ethyl]amino}-2-propenoate (Formula H-4 of Chart H) 

25 A solution of 2. 12 g of the product of Preparation 30 and 1 .5 mL of triethyl 

orthof ormate in 6 mL of acetic anhydride is refluxed under nitrogen for 2 h, then 
concentrated under reduced pressure to a viscous oil. This is dissolved in 6 mL of ethanol, 
and 1.45 g of tris(hydroxymethyl) aminomethane is added. The solution is stirred at room 
temperature for 18 h, then concentrated under reduced pressure. Flash chromatography of 

30 the residue on silica using 5-7% methanol in dichloromethane affords 2.77 g of the title 
compound as a tan foam. 

*NMR (CDCI3) (EIZ mixture of isomers) 8 0.87, 0.93, 3.78, 3.98, 4.23, 7.35, 7.49, 8.46, 
10.09, 11.33. 
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TLC R/0.32 (10% methanol in dichloromethane). 

IR3400, 1670, 1622, 1481, 1430, 1323, 1296, 1274, 1256, 1222, 1056, 912, 733 cm 1 . 
HRMS (FAB) calcd for C J6 H I8 F 2 IN0 6 +H, 486.0227, found 486.0240. 

5 Preparation 32: Ethyl 3^bis(hydroxymethyl)-9-iodo-7-oxo-2^^1ihydro-7H. 
[l,4]oxazino[2^,4-ij]quinoline-6-carboxylate (Formula H-5 of Chart H) 

A mixture of 2 77 g of the product of Preparation 31 and 1.74 g of potassium 
carbonate in 20 mL of DMF is heated at 130 °C under argon for 2 days, after which DMF is 
distilled off under reduced pressure To the brown residue is added water, and the mixture 
10 is stirred for 20 m then filtered. The solid is washed with water, ethyl acetate, and ether, 
and dried under vacuum to provide 1 .76 g of the title compound as a solid. 
J NMR (CDC1 3 + TFA) 51.48, 4.24, 4.42, 4.60, 4.63, 8.03, 8.62, 9.49. 
HRMS (FAB) calcd for C I6 H 16 IN06 +Hi 446.0102, found 446.0100. 

15 Preparation 33: N-(4-Chlorobenzyl)-3^-bis(hydroxymethyl)-9-iodo-7-oxo-2^- 

dihydro-7B41,4]oxazino[2A4-y]qutooIme-6^lK)xainide (Formula H-6 of Chart H) 

A mixture of 1.69 g of the product of Preparation 32 and 3.2 g of p- 
cMorobenzylamine is heated under argon at 160 °C for 18 h, then cooled and triturated with 
dichloromethane. The resulting solid is filtered, washed with dichloromethane, and dried 

20 under vacuum to provide 1.50 g of the tide compound as a solid. 

1 NMR (CDCI3 + TFA) 8 4.12, 4.35, 4.56, 4.64, 7.3, 7.91, 8.54, 9.25, 9.4. 
MS (ES+)m/z 541.0. 



Preparation 34: 3^.bis({[terr-Butyl(dimethyl)s0yI]oxy}methyl)-NK4<hlorobeii2yI)-9. 
iodo-7^xo-2^^ydro-7H41,4]oxazmo[2^ (Formula H- 

7 of Chart H) 

A mixture of 1.49 g of the product of Preparation 33, 661 mg of imidazole, and 1.25 
g of te/f-butyldimethylsilyl chloride in 6 mL of DMF is stirred at room temperature for 18 
h, then partitioned between ethyl acetate and aqueous NaHCCb. The organic phase is 
washed with water and brine, dried (Na 2 S0 4 ), and concentrated under reduced pressure. 
Hash chromatography of the residue on silica using 20% ethyl acetate in heptane affords 
1.72 g of the title compound as a white solid. An analytical sample is recrystallized from 
methanol to give the tide compound as a solid, mp 157.5-159.0 °C. 
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! NMR (CDCI3) 8 0.00 (used as reference peak), 0.03, 0 82, 3.94, 4.02, 4.37, 4.92, 7.26, 
7.53, 8.39, 8.81, 10.27. 
TLC R/0.38 (20% ethyl acetate in hexane). 

TR (drift) 2953, 2930, 2856, 1670, 1572, 1543, 1483, 1467, 1252, 1122, 1088, 841, 837, 
5 800, 776 cm 1 

HRMS (FAB) calcd for QsILeCLINaC^ +Hi 769.1758, found 769.1748 

Anal. Calcd for CssH^ClINaOsSia: C, 51.52; H, 6.03; N, 3.64; Cl t 4.61; found (av): C, 

51.14; H, 6.06; N, 3.59. 

10 Preparation 35: 3>bis({[terf-Butyl(dimethyl)sU^ 

(3-hydroxy-l-propynyl)-7-oxo-2^dihy^ 

carboxamide (Formula H-8 of Chart H) 

To a mixture of 385 mg of the product of Preparation 34, 70 mg of copper (T) iodide, 

and 18 mg of bis(triphenylphosphine)palladium (H) dichloride is added 40 pi of propargyl 
15 alcohol in 4 mL of diethylamine. The mixture is stirred overnight at room temperature, 

becoming a clear red solution. Volatile components are removed under reduced pressure 

and the residue flash chromatographed on silica using 10-15% ethyl acetate in 

dichloromethane to provide 333 mg of the title compound as a solid. 

'NMR (CDCfe) 8 0.00 (used as reference peak), 0.03, 0.82, 4.02, 4.38, 4.43, 4.63, 7.02, 7.3, 
20 7.78, 8.73, 10.34. 

TLC IV 0.35 (10% ethyl acetate in dichloromethane). 

MS (ES+) m/z 697.3. 



Example 31: N-(4-Chlorobeiizyl)-3,3-bis(hydroxymethyl)-9K3-hydroxy-l-propynyl)-7- 
25 oxo-2^-dihydro-7H-[l,4]oxazmo[2^,4-y]qumoline-6-carboxamide (Formula H-9 of 
Chart H) 




A mixture of 52 mg of the product of Preparation 35, 0.5 mL of concentrated 
hydrochloric acid, and 1 mL of ethanol is stirred at room temperature for 3 days, then added 
30 to 10 mL of rapidly stirred water. The resulting solid is filtered, washed with water, and 
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dried under vacuum to provide 34 mg of buff solid. Chromatography of this material on 
silica using 5-10% methanol in dichloromethane affords 29.4 mg of the title compound as a 
solid. 

1 NMR (CDCI3+CD3OD) 8 3.88, 4.09, 4.45, 4.63, 7.28, 7.31, 8.03, 8.92. 
5 TLC IV 0.38 ( 10% methanol in dichloromethane). 
MS (ES+) m/z 469.0. 

Preparation 36: 3^-bis({[tert-Butyl(dimethyI)silyI]oxy}m^ 
(3-hydroxypropyl)-7-oxo-23-dihydro-7H-[l,4]oxazino[23,4-ij]quinohne-6- 

10 carboxamide (Formula H- 10 of Chart H) 

A mixture of 175 mg of the product of Preparation 35 and 70 mg of 5% platinum on 
carbon in 6 mL of ethyl acetate is shaken under 40 psi H2 for 5 h, then filtered through 
Celite. The filtrate is concentrated under reduced pressure and the residue 
chromatographed on silica using 30% ethyl acetate in dichloromethane to provide 142 mg 

15 of the title compound as a pale yellow solid. An analytical sample is recrystallized from 
ethanol to give the title compound as white needles. 

Physical properties are as follows: 

1 NMR (CDCI3) 8 0.00 (used as reference peak), 0.03, 0.83, 1.94, 2.82, 3.68, 3.97, 4.02, 
20 4.37,4.63,7.11,7.3,7.90,8.80,10.43. 

TLC Rf 0.32 (30% ethyl acetate in dichloromethane). 

JR (drift) 2951, 2930, 2858, 1662, 1604, 1572, 1554, 1491, 1253, 1115, 1092, 1064, 840, 
802, 780 cm- 1 

HRMS (FAB) calcd for C^H 53 CLN 2 0 6 Si2 +Hi 701.3209, found 701.3202 
25 Anal. Calcd for C 3 6H53ClN20 6 Si 2 : C, 61.64; H, 7.61; N, 3.99; CI, 5.05; found: C, 61.35; H, 
7.74; N, 3.97. 

Example 32: N-(4-CUorobeii2yl)-3^-bis(hydroxymethyI)-9-(3-hydroxypropyl)-7-oxo- 



2,3-dmydro-7H41,4]oxazmo[2,3,4-ij]qumoIine-6-carboxamide (Formula H-l 1 of Chart 
30 H) 
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A solution of 132 mg of the product of Preparation 36 in 2.0 mL of ethanol and 1 .0 
mL of concentrated hydrochloric acid is stirred at room temperature for 18 h, then 
concentrated under reduced pressure. Flash chromatography of the residue on silica using 
5-8% methanol in dichloromethane provides 85.3 mg of the title compound as a white 
solid. An analytical sample is recrystallized from methanol to give the title compound as 
white crystals, mp 173.0-174.5 °C. 

*NMR (CDC1 3 + CD3OD) 8 1.90, 2.81, 3.61, 3.88, 4.10, 4.43, 4.64, 7.16, 7.31, 7.84, 8.90. 
TLC R/0.35 (10% methanol in dichloromethane). 

JR (drift) 3363, 1654, 1628, 1605, 1552, 1492, 1367, 1348, 1338, 1301, 1291, 1266, 1090, 
1061, 801 cm 1 

HRMS (FAB) calcd for C 2 4H25CLN 2 0 6 +Hi 473. 1479, found 473. 1471 

Anal. Calcd for C24H25CIN2O6: C, 60.95; H, 5.33; N, 5.92; CI, 7.50; found: C, 59.00; H, 

5.63; N, 5.70. 

Preparation 37: 2-Amino-l-(2-pyridinyl)ethanol (1-7 of Chart I, T=2-pyridyl) 

To 2.68 g of 2-pyridylcarboxaldehyde, stirred under argon at 0 °C, is added 3.7 mL 
of trimethylsilyl cyanide. After 10 min the ice bath is removed and the yellow liquid stirred 
for 30 min at ambient temperature. The resulting TMS cyanohydrin is dissolved in 10 mL 
of dry ether. In a three-necked flask fitted with argon inlet and overhead mechanical stirrer 
is placed 1 .05 g of LAH and 50 mL of dry ether. The slurry is cooled to 0 °C under argon 
and stirred vigorously while the cyanohydrin solution is added dropwise via cannula. 
Following the addition, the reaction is stirred at room temperature for 2 h, then recooled to 
0 °C and cautiously quenched with 1 .0 mL of water (dissolved in 10 mL of TUF), 1 .0 mL 
of 3NNaOH, and 3.0 mL of water, added sequentially. CH 2 C1 2 (30 mL) and Na 2 S0 4 are 
added, and the mixture is well stirred for 30 min and then filtered. The filter cake is washed 
well with 1 : 1 CEbC^ether, and the combined filtrates concentrated under reduced pressure 
to provide 5.02 g of crude title compound as a deep red oil. The crude material is used 
directly in the subsequent reaction. 

*H NMR (CDCI3) S 2.87, 3.12, 4.71, 7.20, 7.35, 7.69, 8.55. 

Preparation 38: Ethyl 2-(2^-difluoro-54odobenzoyl)-3-{[2-hydroxy-2-(2- 
pyridinyl)ethyI]amino}-2-propenoate (1-2 of Chart I, T=2-pyridyl) 
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A solution of 1.79 g of p-ketoester H-3 of Preparation 30 and 1.3 mL of triethyl 
orthoformate in 5 mL of acetic anhydride is refluxed for 2 h, then concentrated under 
reduced pressure. The residual oil is stirred at 70 °C under 0. 1 mmHg for 20 min to remove 
volatile components, providing the crude enol ether. This is dissolved in 2 mL of ethanol, 
and a solution of approximately 25 mmol of amino alcohol 1-7 of Preparation 37 in 10 mT. 
of ethanol is added. The resulting deep red solution is stirred at room temperature for 15 h, 
then concentrated under reduced pressure The residual oil is partitioned between EtOAc 
and water, and the organic phase is washed with two additional portions of water, once with 
brine, dried (MgS0 4 ), and concentrated under reduced pressure. Flash chromatography of 
the crude material on silica using EtOAc provides 2.14 g of the title compound as an 
orange gum. The NMR spectrum is complex due to E/Z isomerism. 
TLC R/0.36 (EtOAc). 

Preparation of 39: Ethyl 9-iodo-7^xo-2-(2-pyridinyl)-2^-dihydro-7H- 
[l,4]oxazino[2^,44j]quinoline-6-carbox7late (1-3 of Chart I, T=2-pyridyl) 

A stirred mixture of 2.13 g of 1-2 of Preparation 38 and 3.04 g of cesium carbonate 
in 8 mL of DMF is heated at 100 °C under argon for 1 8 h, then cooled and diluted with 100 
mL of water. The resulting solid is filtered, washed well with water, and dried under 
vacuum. Flash chromatography of the solid on silica using 3% MeOH in CH2CI2 affords 
2.06 g of the title compound as a peach-colored solid. A sample recrystallized from 
acetonitrile provides white crystals, mp 224-225 °C. 

*NMR (CDCI3) 5 1.38, 4.34, 4.53, 4.64, 5.54, 7.33, 7.62, 7.64, 7.81, 8.27, 8.30, 8.61. 
TLC RfO.45 (5% MeOH in CH 2 C1 2 .) 

TR 1682, 1637, 1611, 1589, 1550, 1491, 1399, 1367, 1316, 1267, 1248, 1235, 1183, 800, 
770 cm* 1 

OAMS supporting ions at: ESI+ 463.0 

HRMS (FAB) 463.0150 

Anal, found: C, 49.36; H, 3.30; N, 6.09. 

Preparation 40: N-(4-Oilorobeiizyl)-94od^ 

[l,4]oxazino[2^,4-y]quinoline-6-carboxamide (1-4 of Chart I, T=2-pyridyl) 

A mixture of 1 .86 g of 1-3 of Preparation 39 and 3.5 g of p-chlorobenzylamine is 
stirred and heated at 150 °C. After 18 h, excess amine is distilled off under vacuum, and 
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the residue is adsorbed onto silica gel and flash chromatographed on silica using 1-3% 

MeOH in CH2CI2 to provide 1.69 g of the amide as a pale yellow solid. 

l NMR (CDCI3+CD3OD) 84.61, 4.62, 4.76, 5.55, 7.30, 7.38, 7.62, 7.73, 7.85, 8.38, 8.66, 

8.71. 

5 TLC R/0.37 (2% MeOH in CH 2 C1 2 ) 
OAMS supporting ions at: ESI+ 558.0. 

Preparation 41: N^4-CMorobenzyl)-9-foiTO^ 

[l,4]oxazino[2^,4-ij]quinoline-6-carboxamide (1-5 Chart I, T=2-pyridyl) 
10 In a dry 50 mL recovery flask fitted with a Liebig condenser topped with a rubber 

septum is placed 520 mg of iodide 1-4 of Preparation 40, 80 mg of 

tetrakis(triphenylphosphine) palladium (0), 5 mL of dry DMF, and 5 mL of dry THF. The 
mixture is stirred and heated at 55 °C while a slow stream of carbon monoxide is 
introduced below the surface of the liquid using a long 18 gauge needle. To the mixture is 
15 added, via syringe pump over about 5 h, a solution of 0.32 mL of tri-n-butylstannane in 10 
mL of dry THF. Following the addition, solvents are removed in vacuo, and the remaining 
solid is washed with several portions of EtO Ac and ether, and then dried under vacuum to 
provide 393 mg of the aldehyde as a poorly soluble tan solid. 

'NMR (DMSO-de) 54.58, 4.75, 4.98, 5.76, 7.3, 7.70, 7.78, 7.95, 8.45, 8.64, 8.93, 10.10, 
20 10.24. 

TLC R/0.44 (3% MeOH in dichoromethane). 

Example 33: N-(4-CMorobenzyl)-9^4-moipho 

dihydro.7H-[l,4]oxazino[2,3,4.y]quinoline-6-carboxamide (1-6 of Chart I, T=2-pyridyl) 

o o 



A mixture of 138 mg of aldehyde 1-5 of Preparation 41, 79 jiL of morpholine, and 
34 fiL of acetic acid in 3.0 mL of dry THF is stirred at ambient temperature for 30 minutes, 
then 50 mg of sodium triacetoxyborohydride is added. After 30 min, a second 50 mg 
portion of triacetoxyborohydride is added, and the resulting mixture stirred overnight. The 
30 following day, additional portions of triacetoxyborohydride sufficient to result in complete 



25 
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reduction are added over the course of 8 h. The reaction is partitioned between CH 2 C1 2 and 
aqueous sodium bicarbonate, and the aqueous phase is extracted with additional CH 2 C1 2 . 
The combined organic phases are dried (Na 2 S0 4 ) and concentrated under reduced pressure, 
and the residue flash chromatographed on silica using 3% MeOH in CH 2 C1 2 to afford 152 
5 mg of the product as a white solid. Reciystallization from 10 mL of acetonitrile provides 
129 mg of the title compound as fine needles, mp 208-216 °C 

! NMR (CDCI3) 5 2 47, 3.61, 3.72, 4.58, 4 64, 4.72, 5.51, 7.3, 7.51, 7.63, 7.79, 7.97, 8.63, 
8.72, 10.44. 

TLC R/0.38 (5% MeOH in CH 2 C1 2 ). 
10 IR 3035, 1655, 1608, 1569, 1551, 1499, 1452, 1410, 1357, 1346, 1329, 1283, 1212, 1113, 
810 cm 1 

OAMS supporting ions at: ESI+ 53 1 .2 

HRMS (FAB) 531.1813 

Anal, found: C, 65.39, H, 5.13; N, 10 47. 



15 



Example 34: N-(4-Chlorobenzyl)-9-(4-morpholinylmethyl)-7-oxo-2-(3-pyridinyl)-2^- 
dmydro-7H^l,4]oxazmo[2^,4-ij]qumoline-6-carboxamide (1-6 of Chart I, T=3-pyridyl) 

o o 




20 Following the procedures in Preparations 37-41 and Example 33 without making 

major changes except using 3-pyridylcarboxaldehyde as a starting material, the title 
compound is obtained as solid. 

'H NMR (CDC1 3 ) 5 2.47, 3.61, 3.71, 4.33, 4.43, 4.63, 5.38, 7.30, 7.45, 7.85, 8.00, 8.69, 
8.74, 8.79, 10.40. 
25 TLC R/0.28 (5% MeOH in CH 2 C1 2 ). 

IR 3038, 1656, 1607, 1580, 1553, 1498, 1457, 1409, 1345, 1331, 1320, 1282, 1115, 810, 
711cm 1 

OAMS supporting ions at: ESI+ 531.2 
HRMS (FAB) 531.1798 
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Anal, found: C, 65.62; H, 5.18; N, 10.53. 

Example 35: N-(4-CWorobenzyl)-9-(4-morphoUnylmethyl)-7-oxo-2-(4-pyridinyl)-2,3- 
dihydro-7H-[l,4]oxa2ino[2,3,4-ij]quinoline-6-carboxamide (1-6 of Chart I, T=4-pyridyl) 

o o 



Following the procedure in Preparations 37-41 and Example 33 without making 
major changes except using 4-pyridylcarboxaldehyde as a starting material, the title 
compound is obtained as solid. 

*H NMR (CDCI3) 8 2.47, 3.61, 3.71, 4.25, 4.49, 4.60, 5.34, 7.27, 7.45, 7.49, 7.99, 8.70, 
8.74, 10.41. 

TLC R/0.26 (5% MeOH in CH 2 C1 2 ). 

IR2859, 1666, 1608, 1551, 1500, 1411, 1352, 1331, 1285, 1271, 1220, 1114, 1090, 821, 
806 cm" 1 

O AMS supporting ions at: ESI+ 53 1 .2 

HRMS (FAB) 531.1791 

Anal, found: C, 65.26; H, 5.18; N, 10.50. 

Preparation 42: Ethyl 8-fluoro-4-hydroxy-6-iodoquinoline-3-carboxyIate 

(Formula M-2 of Chart M) 

A mixture of 2-fluoro-4-iodoaniline (1 1.85 g) and diethylethoxymethylene malonate 
(10.81 g) is heated to 130 °C in a flask equipped with a Dean-Stark trap to collect EtOH 
formed. The mixture is then cooled to 75 °C and diluted with hexanes. The resulting solid 
is collected and dried. The solid is then dissolved in 60 mL Ph 2 0 and heated to 250 °C for 
3 h in a flask equipped with a Dean-Stark trap to collect the EtOH formed. The solution is 
allowed to cool to room temperature and the resulting solid is collected and dried to yield 
1 1.73 g of emyl-8-fluoro-4-hydroxy-6-iodoqumomie-3-carboxylate. 
M.p. 287-289 °C 

'H NMR (DMSOdtf) 5 12.60, 8.38, 8.23, 8.04, 4.22, 1.28 
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JR (drift) 3165, 3080, 3070, 3059, 2969, 1709, 1616, 1603, 1564, 1527, 1296, 1249, 1173, 
1141,865 cm 1 

HRMS (FAB) calcd for C12H9FINO3+H, 361.9691, found 361.9696 

Anal. Calcd for C^HgFINOs: C, 39.91; H, 2.51; N, 3.88. found: C, 39.71; H, 2.42; N, 3.88. 

5 

Preparation 43: N-(4-Chlorobenzyl)-8-fluoro-4-hydroxy-6-iodoquinoline-3- 
carboxamide (Formula M-3 of Chart M) 

Compound M-2 of Preparation 42 (0.55 g) and 4-chlorobenzylamine (3 mL) are 
heated at 180 °C for 1 h. The reaction is cooled and poured into 75 mL diethyl ether. The 
10 resulting solid is filtered and recrystallized from EtOAc/hexanes to give the product as an 
off-white solid (0.45 g), m.p. 268-270 °C 
! H NMR (DMSCwfc) 8 10.17, 8.59, 8.29, 8.05, 7.37, 7.33, 4.51 

IR (mull) 3180, 3078, 3059, 3004, 1647, 1607, 1551, 1524, 1489, 1344, 1297, 1285, 1240, 
1 183, 805 cm 1 ; MS (ESI) for m/z 456.9 (M+H) + , 454.9 (M-H)" 
15 HRMS (FAB) calcd for C, 7 Hi 1CIFIN2O2+H1 456.9618, found 456.9628 

Anal. Calcd for C, 7 H„C1FIN 2 02: C, 44.72; H, 2.43; N, 6.14. found: C, 45.45; H, 2.82; N, 
6.05 



Preparation 44: N-(4-Chlorobenzyl)-8-fluoro-6-formyl-4-hydroxyquinoIine-3- 

20 carboxamide (Formula M-4 of Chart M) 

A mixture of 4.57 g of compound M-3 of Preparation 43 and 810 mg of 
tetrakis(triphenylphosphine)palladium (0) in 35 mL of dry DMF and 10 mL of dry THF is 
stirred and purged with CO for 10 minutes, and then heated to 60 °C. Passage of CO 
through the mixture is continued while 3.3 mL of tributyltin hydride in 6.7 mL of dry THF 

25 is added very slowly, via syringe pump over about 6 h. The reaction mixture is then cooled 
and concentrated under reduced pressure to a semisolid. Ether (70 mL) is added and the 
resulting solid filtered, washed well with ether, and dried in vacuo to provide 3.54 g of the 
aldehyde. 

l H NMR (CDCI3 + CD3OD) 8 4.65, 7.32, 7.93, 8.68, 8.75, 10.07, 10.43 ppm. 
30 TLC Rf 0.29 (3% methanol in dichloromethane). 
OAMS supporting ions at: ESI- 358.1. 
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Preparation 45: N-(4-ChlorobenzyI)-8-fluoro-4-hydroxy-6-(moipholin-4- 
ylmethyl)quinoline-3-carboxamide (Formula M-5 of Chart M) 

To a stirred solution of 2.42 g of aldehyde M-4 of Preparation 44 in 50 mL of THF is added 
1.8 mL of morpholine and 0.77 mL of acetic acid. The resulting slurry is stirred well for 15 

5 min, then 1.42 g of sodium triacetoxyborohydride is added. Additional portions of 

triacetoxyborohydride are periodically added until TLC analysis indicates completion of 
reaction. The reaction is then partitioned between dichloromethane and aqueous NaHCC>3, 
and the aqueous phase extracted with additional dichloromethane. The combined organic 
extract is dried (Na 2 S0 4 ) and concentrated under reduced pressure. Rash chromatography 

10 of the residue on silica gel using 4-5% methanol in dichloromethane affords 2.29 g of the 
tide compound as a tan solid. Recrystallization from acetonitrile provides tan plates, mp 
227.5-230.0 °C. 

*H NMR (CDCI3 + CD3OD) 6 2.47, 3.62, 3.72, 4.64, 7.31, 7.56, 8.06, 8.70, 10.63 ppm. 
TLC R/0.33 (5% methanol in dichoromethane). 
15 IR (diffuse reflectance) 3080, 3025, 2971, 2929, 2861, 1660, 1613, 1575, 1542, 1508, 1349, 
1268, 1118, 806, 799 cm' 1 
OAMS supporting ions at: ESI+ 430.3 

HRMS (FAB) calcd for C22H21CLFN3O3 +Hi 430.1334, found 430.1339 
Anal. Calcd for C22H21CIFN3O3: C, 61.47; H, 4.92; N, 9.77; CI, 8.25; F, 4.42; found: C, 
20 61.09; H, 4.92; N, 9.66. 



Preparation 46: General procedure for preparation of epoxides (M-7) 

Step 1: Trimethylsulfonium methylsulfate: Dimethyl sulfide (25.0 mL) is cooled 

to 0 °C, and dimethyl sulfate (25.0 mL) is added. The liquid is stirred at 0 °C and allowed 

25 to warm slowly as the ice in the cooling bath melts. The following day, ether is added and 
the solid mass crushed with a stirring rod. The solid is filtered, washed well with ether, and 
dried in vacuo to provide 48.0 g of the salt as a white crystalline solid. 
Step 2: Epoxidation: 3-Oxiran-2-ylbenzonitrile (Formula M-7 of Chart M, where 

Ra=3-cyanophenyl and Rb=H) 

30 To a solution of 1 3 1 g of 3-cyanobenzaldehyde (Formula M-6 of Chart M where R a 

is 3-cyanophenyl and Rb is H) and 25 mg of tetra-n-butylammonium bromide in 30 mL of 
dichloromethane is added a solution of 3.92 g of trimethylsulfonium methylsulfate in 10 mL 
of water, followed by 20 mL of 50% aqueous NaOH. The biphasic mixture is stirred and 
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refluxed for 5 h, then cooled, diluted with brine (-20 mL) and ether (-50 mL) , and filtered 
to remove solids. The phases are separated and the aqueous phase extracted with additional 
ether as necessary to remove product. The combined organic phase is dried (Na 2 S0 4 ) and 
concentrated under reduced pressure, or at atmospheric pressure through a Vigreux column. 
5 Kugelrohr distillation of the residue at ca. 0.5 mmHg and 160 °C oven temperature affords 
1.20 g of the epoxide as a colorless liquid. 
*H NMR (CDC1 3 ) 5 2.76, 3.19, 3.90, 7.47, 7.52, 7.58, 7.70 ppm. 
OAMS supporting ions at: ESI- 144.0 

10 Using the general procedure of Preparation 46, the following epoxides (M-7) are 
obtained. 

3-Oxiran-2-ylfuran (Formula M-7 of Chart M, where R a =furan-3-yl and Rb=H) 
As a colorless liquid following kugelrohr distillation at ca. 0.5 mmHg and 40 °C oven 
15 temperature. 

l H NMR (CDCI3) 5 2.88, 3.1 1, 3.80, 6.28, 7.39, 7.52 ppm. 
OAMS supporting ions at: ESI+ 1 1 1.2. 

2-Thien-2-yloxirane (Formula M-7 of Chart M, where Ra=thien-2-yl and Rb=H) 
20 As a colorless liquid following kugelrohr distillation at ca. 0.5 mmHg and 75 °C oven 
temperature. 

*H NMR (CDCI3) 5 3.00, 3.19, 4.10, 6.98, 7.13, 7.25 ppm. 
OAMS supporting ions at: ESI+ 127.1. 

25 2-(3,5-Difluorophenyl)oxirane (Formula M-7 of Chart M, where R a =3,5-difiuorophenyl 
and Rb=H) 

As a colorless liquid following kugelrohr distillation at ca. 0.5 mmHg and 75 °C oven 
temperature. 

*H NMR (CDCI3) 8 2.72, 3.15, 3.84, 6.73^6.81 ppm. 



30 



5-Oxiran-2-yl-l,3-benzodioxole (Formula M-7 of Chart M, where Ra=l ,3-benzodioxol-5- 
yl and Rb=H) 
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As a colorless liquid following kugelrohr distillation at ca. 0.5 mmHg and 150 °C oven 
temperature. 

'H NMR (CDC1 3 ) 8 2.75, 3.10, 3.79, 5.95, 6.7, 6.8 ppm. 
OAMS supporting ions at: ESI+ 165.2 

5 

6-Oxiran-2-yl-2^-dihydro-l,4-benzodioxine (Formula M-7 of Chart M, where R a =2,3- 
dihydro- 1 ,4-benzodioxin-6-yl and Rb=H) 

As a colorless oil following kugelrohr distillation at ca. 0.5 mmHg and 175 °C oven 
temperature. 

10 l H NMR (CDCI3) S 2.75, 3.08, 3.75, 4.23, 6.76, 6.83 ppm. 
OAMS supporting ions at: ESI+ 179.2. 

4-Oxiran-2-yI-l,3-benzodioxole (Formula M-7 of Chart M, where R a =l,3-benzodioxol-4- 
yl and R b =H) 

15 As a colorless liquid following kugelrohr distillation at ca. 0.5 mmHg and 125 °C oven 
temperature. 

*H NMR (CDCI3) 8 3.02, 3.14, 3.96, 5.97, 6.00, 6.70, 6.8 ppm. 

2-[3^-bis(Methoxymethoxy)phenyl]oxirane (Formula M-7 of Chart M, where R a =3,5- 
20 bis(methoxymethoxy)phenyl and Rb=H) 

As a colorless liquid following kugelrohr distillation at ca. 0.5 mmHg and 200 °C oven 
temperature 

*H NMR (CDCI3) 5 2.76, 3.1 1, 3.47, 3.81, 5.14, 5.16, 6.63, 6.67 ppm. 
OAMS supporting ions at: ESI+ 241.2. 

25 

2-[2^-bis(Methoxymethoxy)phenyl]oxirane (Formula M-7 of Chart M, where R a =2,3- 
bis(methoxymethoxy)phenyl and Rb=H) 

As a colorless liquid following kugelrohr distillation at ca. 0.5 mmHg and 200 °C oven 
temperature. 

30 *H NMR (CDCI3) 8 2.74, 3.16, 3.50, 3.60, 4.28, 5.17, 5.19, 5.21, 6.81, 7.03, 7.09 ppm. 
OAMS supporting ions at: ESI- 239.1. 

2-Thien-3-yloxirane (Formula M-7 of Chart M, where Ra=thien-3-yl and Rb=H) 
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As a colorless liquid following kugelrohr distillation at ca. 0.5 mmHg and 75 °C oven 
temperature. 

*H NMR (CDC1 3 ) 5 2.90, 3.13, 3.93, 6.96, 7.29 ppm 
OAMS supporting ions at: ESI+ 127.1. 

5 

l,6-Dioxaspiro[2*5]octane (Formula M-7 of Chart M, where R a , Rb=4-tetrahydropyran) 
As a colorless liquid following kugelrohr distillation at ca. 0.5 mmHg and 100-200 °C oven 
temperature. The poor yield is thought to be due to troublesome distillation behavior, with 
sequestering of product in the viscous pot residue 
10 *H NMR (CDC1 3 ) 5 1 .54, 1 .87, 2.70, 3.84 ppm. 

6-Methyl-l-oxa-6-azaspiro[2.5]octane (Formula M-7 of Chart M, where Ra, Rb=N- 
methyl-4-piperidine) 

As a colorless liquid following kugelrohr distillation at ca. 0.5 mmHg and 50 °C oven 
15 temperature. 

l H NMR (CDCI3) 5 1.56, 1.87, 2.34, 2.5, 2.66 ppm. 
OAMS supporting ions at: ESI+ 128.2. 

l,7,10-Trioxadispiro[2.2.4.2]dodecane (Formula M-7 of Chart M, where R a , 
20 Rb=cyclohexane-4-ethylene ketal) 

As a white crystalline solid, melting at slightly above room temperature, following 
kugelrohr distillation at ca. 0.5 mmHg and 130 °C oven temperature. 
l H NMR (CDCI3) 5 1.58, 1.77, 1.9, 2.68, 3.98 ppm. 
OAMS supporting ions at: ESI+ 171.1. 

25 

l-Oxa-6-thiaspiro[2.5]octane (Formula M-7 of Chart M, where Ra, 
Rb=tetrahydrothiopyran) 

As a white crystalline solid following kugelrohr distillation at ca. 0.5 mmHg and 120 °C 
oven temperature. 
30 l H NMR (CDCI3) 5 L74, 2.00, 2.60, 2.65, 2.91 ppm. 

Preparation 47: tert-Butyl l-oxa-6-azaspiro[2^T|octane-6-carboxylate (Formula M- 
7 of Chart M, where Ra, Rb=Af-Boc-4-piperidine) 
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Step 1: To a stirred mixture of 3.07 g of 4-piperidone hydrochloride hydrate and 

4.80 g of di-terf-butyl dicarbonate in 20 mL of THF is added 7,0 mL of 3N aqueous NaOH. 
The biphasic mixture is stirred well for 18 h, then diluted with chloroform. The phases are 
separated and the aqueous phase extracted with one portion of chloroform, and the 
5 combined extract dried (Na 2 S0 4 ) and concentrated under reduced pressure. Hash 

chromatography of the residue on silica using 10-20% ethyl acetate in dichloromethane 
provides 4.08 g of tert-butyl 4-oxopiperidine-l-carboxylate (Boc-piperidone) as a white 
crystalline solid. 

l H NMR (CDCI3) 8 1.50, 2.44, 3.72 ppm. 
10 TLC R/0.38 (10% ethyl acetate in dichloromethane). 
OAMS supporting ions at: ESI+ 200.1 

Step 2: Using the general procedure of Preparation 46, the ketone product of step 1 

is converted to the epoxide as a white crystalline solid. 
*H NMR (CDCI3) 8 1.45, 1.48, 1.80, 2.70, 3.43, 3.7 ppm. 
15 OAMS supporting ions at: ESI+ 214.2. 

Preparation 48: 2^-bis[(Methoxymethoxy)methyl]oxirane (Formula M-7 of Chart 
M, where R a , Rb=methoxymethoxymethyl) 

Step 1: To a cold (0 °C), stirred mixture of 3.60 g of dihydroxyacetone dimer and 16 

20 mL of diisopropylethylamine in 40 mL of dichloromethane is added 6. 1 mL of 

chloromethyl methyl ether. The mixture is stirred and allowed to warm slowly to room 
temperature. After 18 h, the clear solution is partitioned between ether and dilute HC1. The 
aqueous phase is placed in a continuous extractor and extracted overnight with ether. The 
combined organic phase is then dried (MgS0 4 ) and concentrated under reduced pressure. 
25 Kugelrohr distillation of the residue at -0.5 mmHg and 150 °C oven temperature affords 
2.79 g of 2,4,8, 10-tetraoxaundecan-6-one as a pale yellow oil. 
*H NMR (CDCI3) 8 3.40, 4.34, 4.69 ppm. 

Step 2: Using the general procedure of Preparation of 46, the ketone product of Step 

1 is converted to the epoxide as a white crystalline solid after kugelrohr distillation at ca. 
30 0.5 mmHg and 150 °C oven temperature. 

*H NMR (CDCI3) 8 2.83, 3.37, 3.72, 4.65 ppm. 
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Example 36: General procedure for epoxide alkylation: N-(4-Chlorobenzyl)-2-(3- 
cyanophenyl)-9-(morphoUn-4-ylmethy])-7-oxo-2^-dihydro-7H-[l,4]oxazino[23,4- 
ij]quinoline-6-carboxamide (Formula M-8 of Chart M, where R a =3-cyanophenyl and 
Rb=H) 



To a mixture of 172 mg of fluorodihydroquinoline M-5 of Preparation 45 and 261 
mg of cesium carbonate in 1 mL of DMF is added 1 16 mg of 3-oxiran-2-ylbenzonitrile 
(Formula M-7 of Chart M where R, is 3-cyanophenyl and Rb is H). The mixture is stirred 
and heated at 90 °C for 4-5 h, and then a second 1 16 mg portion of epoxide is added and 
heating continued overnight. The reaction is then cooled and partitioned between 
chloroform and water, and the aqueous phase extracted with additional chloroform as 
needed to remove product. The combined organic phase is dried (Na 2 S0 4 ) and 
concentrated under reduced pressure, and the residue chromatographed on silica gel using 
2.5-3.5% methanol in dichloromethane to afford 125 mg of the tide compound. 
Recrystallization from acetonitrile provides orange needles. 

*H NMR (CDC1 3 + CD3OD) 5 2.49, 3.63, 3.73, 4.26, 4.59, 4.63, 5.40, 7.30, 7.50, 7.64, 

7.78, 7.90, 7.99, 8.65, 10.54 ppm. 

TLC 0.40 (5% methanol in dichloromethane). 

OAMS supporting ions at: ESI+ 555.3. 

Example 37 N-(4-CWoroben^l>2-(3-fuiyl)-9-(morphomi^-ylmemyl).7^xo-2 > 3- 
dmy<lm-7H-[l,4]oxazmo[2^,4-ij]quinoUne-6-carboxamide (Formula M-8 of Chart M, 
where R a =furan-3-yl and Rb=H) 



o o 
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The title compound is prepared according to the general procedure of Example 36, 
and is purified by flash chromatography on silica gel using 2% methanol in 
dichloromethane. Recrystallization from acetonitrile provides tan crystals, mp 193-196 °C. 
'H NMR (CDC1 3 ) 8 2.46, 3.59, 3.70, 4.34, 4.41, 4.63, 5.37, 6.49, 7.30, 7.41, 7.51, 7.60, 
5 7.96, 8 67, 10.44 ppm. 

TLC R/0.22 (3% methanol in dichloromethane). 

JR (diffuse reflectance) 1655, 1627, 1608, 1569, 1551, 1500, 1411, 1347, 1329, 1282, 1218, 
1114,885,875,809 cm" 1 
OAMS supporting ions at: ESI+ 520.4 
10 HRMS (FAB) calcd for CzsHjfiCLNsOs +Hj 520.1639, found 520.1634 

Anal. Calcd for C28H26CIN3O5: C, 64.68; H, 5.04; N, 8.08; CI, 6.82; found: C, 64.50; H, 
5.09; N, 8.05. 

Example 38: N-(4-Chlorobenzyl)-9-(morpholin-4-ylmethyl)-7-oxo-2-thien-2-yl-2,3- 
15 dmydro-7H-[l,4]oxazmo[2A^y]q^oto^-^^ boxaI ™ de (Formula M-8 of Chart M, 
where R a =thien-2-yl and Rb=H) 



The title compound is prepared according to the general procedure of Example 36, 
and is purified by flash chromatography on silica gel using 2% methanol in 
20 dichloromethane. Recrystallization from acetonitrile provides pale yellow crystals. 

l H NMR (CDCI3) 8 2.46, 3.59, 3.70, 4.44, 4.50, 4.63, 5.64, 7.09, 7.20, 7.30, 7.44, 7.98, 
8.68, 10.43 ppm. 

TLC R/0.28 (3% methanol in dichloromethane). 

IR (diffuse reflectance) 2954, 2926, 2799, 1666, 1610, 1568, 1551, 1500, 1343, 1287, 1275, 
25 1110, 887, 860, 798 cm 1 

OAMS supporting ions at: ESI+ 536.3 

HRMS (FAB) calcd for CmH^CLNsCUS +Hi 536.141 1, found 536.141 1 

Anal. Calcd for C28H26CIN3O4S: C, 62.74; H, 4.89; N, 7.84; CI, 6.61; S, 5.98; found: C, 

62.72; H, 4.92; N, 7.86. 
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Example 39: N-(4-CWorobenzyl)-2-(3^-difluorophenyl)-9Kmorpholin^-ylmethyl)-7- 
oxo-2^Klihydro-7H41,4]oxazino[2^,4-ij]qiiinoline-6^arboxamide (Formula M-8 of 
Chart M, where R a =3,5-difluorophenyl and Rb=H) 



and is purified by flash chromatography on silica gel using 2% methanol in 
dichloromethane. Reciystallization from acetonitrile containing about 10% methanol 
affords white crystals, mp 234-236 °C. 

J H NMR (CDC1 3 ) S 2.47, 3.61, 3.71, 4.23, 4.41, 4.63, 5.30, 6.91, 7.06, 7.29, 7.48, 8.00, 
10 8.67, 10.40 ppm. 

TLC % 0.32 (3% methanol in dichloromethane). 

IR (diffuse reflectance) 1650, 1628, 1603, 1575, 1552, 1532, 1500, 1466, 1452, 1411, 1347, 
1281,1121,864,811cm 1 
OAMS supporting ions at. ESI+ 566.4 
15 HRMS (FAB) calcd for C 3 oH26CLF 2 N 3 04 +Hi 566.1658, found 566.1654 

Anal. Calcd for C30H26CIF2N3O4: C, 63.66; H, 4.63; N, 7.42; CI, 6.26; F, 6.71; Found: C, 
63.22; H, 4.73; N, 7.82. 

Example 40: 2<l^-Benzodioxol-5-yl)-N-(4-chl6ro^ 
20 7-oxo-2^-dihydro-7H-[l,4]oxazino[2^,4-ij ]quinoline-6-carboxamide (Formula M-8 of 
Chart M, where R a = 1 ,3-benzodioxol-5-yl and Rb=H) 

O O 



The tide compoimd is prepared according to the general procedure of Example 36, 
and is purified by flash chromatography on silica gel using 2-3% methanol in 



O o 
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The title compound is prepared according to the general procedure of Example 36, 
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dichloromethane. Recrystallization from acetonitrile containing about 10% methanol 
affords pale yellow crystals, mp 227-231 °C. 

*H NMR (CDC1 3 + CD 3 OD) 8 2.49, 3.62, 3.72, 4.29, 4.47, 4 63, 5.24, 6.04, 6.90, 6.98, 
7.31, 7.45, 7.95, 8.64, 10.59 ppm. 
5 TLC R f 0.30 (3% methanol in dichloromethane). 

TR (diffuse reflectance) 1650, 1627, 1608, 1552, 1500, 1449, 1411, 1353, 1330, 1282, 1246, 

1225, 1116, 1038, 810 cm -1 

OAMS supporting ions at: ESI+ 574.4 

HRMS (FAB) calcd for C3iH 2 8CLN 3 0 6 +H, 574.1744, found 574.1760 
10 Anal. Calcd for C31H28CIN3O6: C, 64.86; H, 4.92; N, 7.32; CI, 6.18; found: C, 64.75; H, 
4.96; N, 7.24. 

Example 41: N-(4-Chlorobenzyl)-2-(2^-dihydro-l,4-benzodioxin-6-yl)-9-(morpholin- 
4-ylmethyl)-7-oxo-2,3-dihydro-7H-[l,4]oxazino[2^,4-ij]quinoline-6-carboxamide 

15 (Formula M-8 of Chart M, where Ra=2,3-dihydro- 1 ,4-benzodioxin-6-yl and Rb=H) 



The title compound is prepared according to the general procedure of Example 36, 
and is purified by flash chromatography on silica gel using 2% methanol in 
dichloromethane. Recrystallization from acetonitrile containing about 10% methanol 



20 affords white crystals, mp 240-243 °C. 

*H NMR (CDCI3 + CD3OD) 8 2.48, 3.62, 3.72, 4.29, 4.31, 4.43, 4.63, 5.21, 6.96, 7.02, 

7.31, 7.44, 7.95, 8.64, 10.57 ppm. 

TLC R/0.30 (3% methanol in dichloromethane). 

IR (diffuse reflectance) 1648, 1607, 1552, 1502, 1411, 1330, 1308, 1293, 1281, 1261, 1120, 
25 1116,1068,891,811cm' 1 

OAMS supporting ions at: ESI+ 588.4 

HRMS (FAB) calcd for C32H30CLN3O6 +Hi 588.1901, found 588.1905 

Anal. Calcd for C32H30CIN3O6: C, 65.36; H, 5.14; N, 7.14; a, 6.03; found: C, 65.15; H, 

5.19; N, 7.04. 
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Example 42: 2-(l^-BenzodioxoM-yl)-N-(4-chlorobeii2yl)-9-(morpholin-4-ylmethyl)- 
7-oxo-2^^hydro-7H41 5 4]oxazino[2,3 5 4-ij]quinoline-6-carboxamide (Formula M-8 of 
Chart M, where R a =l,3-benzodioxol-4-yl and Rb=H) 



The title compound is prepared according to the general procedure of Example 36, 
and is purified by flash chromatography on silica gel using 2% methanol in 
dichloromethane. Recrystallization from acetonitrile containing about 10% methanol 
affords white crystals, mp 221-225 °C (d). 

*H NMR (CDC1 3 ) 8 2.46, 3.60, 3.70, 4.43, 4.48, 4.63, 5.45, 6.02, 6.07, 6.91, 6.95, 7.02, 7.3, 

7.46, 7.97, 8.68, 10.45 ppm. 

TLC Rf 0.30 (3% methanol in dichloromethane). 

IR (diffuse reflectance) 1654, 1606, 1553, 1498, 1463, 1411, 1349, 1283, 1272, 1249, 1223, 

1119, 871,808, 797 cm 1 

OAMS supporting ions at. ESI+ 574.4 

HRMS (FAB) calcd for C31H28CLN3O6 +H! 574.1744, found 574.1763 

Anal. Calcd for C3iH28ClN 3 0 6 : C, 64.86; H, 4.92; N, 7.32; CI, 6.18; found: C, 64.77; H, 

4.98; N, 7.37. 

Example 43 2-[3^-bis(Methoxymethoxy)phenyl]-N-(4^ 
ylmethyl)-7K)xo-2^-dihydro-7H-^ 

(Formula M-8 of Chart M, where Ra=3,5-bis(methoxymethoxy)phenyl and Rb=H) 
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The title compound is prepared according to the general procedure of Example 36, and is 
purified by flash chromatography on silica gel using 2% methanol in dichloromethane. 
Recrystallization from acetonitrile affords pale pink crystals, mp 187-189 °C. 
*H NMR (CDC1 3 ) 8 2.47, 3.50, 3.60, 3.71, 4.29, 4.37, 4.63, 5.18, 5.21, 5.23, 6.82, 7.3, 7.46, 
7.97, 8.66, 10.45 ppm 

TLC R/0.33 (3% methanol in dichloromethane). 

1R (diffuse reflectance) 3031, 2937, 2922, 1655, 1607, 1578, 1569., 1551, 1499, 1288, 1147, 

1086, 1025, 1011, 925 cm" 1 

OAMS supporting ions at: ESI+ 650.5 

HRMS (FAB) calcd for C34H36CLN3O8 +Hi 650.2269, found 650.2283 

Anal. Calcd for C34H36CSN3O8: C, 62.81; H, 5.58; N, 6.46; CI, 5.45; found: C, 62.63; H, 

5.59; N, 6.45. 

Example 44: 2-[2,3-bis(Methoxymethoxy)phenyl]-N-(4-chlorobenzyl)-9-(morpholin-4- 
ybiiethyl)-7-oxo-2^-dihydro-7H-[l,4]oxazmo[2,3,4-ij]quinoIine-6-carboxamide 

(Formula M-8 of Chart M, where R a =2,3-bis(methoxymethoxy)phenyl and Rb=H) 



The tide compound is prepared according to the general procedure of Example 36, 
and is purified by flash chromatography on silica gel using 2% methanol in 
dichloromethane. Recrystallization from acetonitrile affords white crystals, mp 177-180 °C. 
*H NMR (CDCI3) 8 2.47, 3.45, 3.53, 3.61, 3.71, 4.16, 4.60, 4.64, 5.18, 5.21, 5.25, 5.70, 7.2, 
7.3, 7.46, 7.99, 8.67, 10.49 ppm. 
TLC R/0.40 (3% methanol in dichloromethane). 

IR (diffuse reflectance) 1648, 1605, 1571, 1551, 1526, 1500, 1482, 1280, 1260, 1159, 1115, 

1077, 1004, 957, 924 cm 1 

OAMS supporting ions at: ESI+ 650.5 

HRMS (FAB) calcd for C34H36CLN3O8 +Hi 650.2269, found 650.2279 

Anal. Calcd for C34H36CIN3O8: C, 62.81; H, 5.58; N, 6.46; CI, 5.45; found: C, 62.63; H, 

5.57; N, 6.39. 
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Example 45: N-(4-ChlorobenzyI)-9-(morpholin^-ylmethyI)-7K>xo-2-thien-3-yl-2^- 
dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6-carboxamide (Formula M-8 of Chart M, 
where R a =thien-3-yl and Rb=H) 



The title compound is prepared according to the general procedure of Example 36, 
and is purified by flash chromatography on silica gel using 2% methanol in 
dichloromethane. Recrystallization from acetonitrile affords yellow crystals, mp 241-245 



10 l U NMR (CDC1 3 ) 5 2.46, 3.60, 3.70, 4.37, 4.44, 4.63, 5.45, 7.19, 7.3, 7.44, 7.47, 7.97, 8.68, 
10.44 ppm. 

TLC R/0.35 (3% methanol in dichloromethane). 

IR (diffuse reflectance) 1656, 1627, 1608, 1569, 1551, 1500, 1411, 1348, 1330, 1319, 1282, 
1227, 1113,810, 797 cm' 1 
15 OAMS supporting ions at: ESI+ 536.4 

HRMS (FAB) calcd for C28H26CLN3O4S +H! 536.141 1, found 536.1417 

Anal. Calcd for C28H26CIN3O4S: C, 62.74; H, 4.89; N, 7.84; CI, 6.61; S, 5.98; found: C, 

62.68; H, 4.94; N, 7.77. 

20 Example 46: N4(4-CMorophenyI)metoyl]-2^ 
morphoImytaethyO-T'^xospiro^ 

[l,4]benzoxazme]-6'-carboxamide (Formula M-8 of Chart M, where R a , Rb=4- 
tetrahydropyran) 



o o 
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°C(d). 
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The title compound is prepared according to the general procedure of Example 36, 
and is purified by flash chromatography on silica gel using 3% methanol in 
dichloromethane. Recrystallization from acetonitrile affords white crystals, mp 251-254 °C. 
! H NMR (CDCI3) 5 1.80, 2.47, 3.59, 3.72, 3.86, 4.04, 4.64, 7.30, 7.40, 7.94, 8.65, 10.44 
5 ppm. 

TLC R/0.30 (5% methanol in dichloromethane). 

TR (diffuse reflectance) 2861, 1655, 1607, 1568, 1552, 1504, 14U, 1323, 1277, 1245, 1217, 
1113, 1015, 882,811cm 1 
OAMS supporting ions at: ESI+ 524.4 
10 HRMS (FAB) calcd for C28H30CLN3O5 +Hi 524. 1952, found 524. 1957 

Anal. Calcd for C28H30CIN3O5: C, 64.18; H, 5.77; N, 8.02; CI, 6.77; found: C, 64.12; H, 
5.78; N, 8.03 



Example 47: 1,1-Dimethylethyl 6-[[[(4-chlorophenyl)methyI]amino]carbonyl]-9 , -(4- 
15 morpholinylmethyl)-7»M>xospiro[piperidm^ 

[l,4]benzoxazine]-l-carboxylate (Formula M-8 of Chart M, where R*, Rt=iV-Boc-4- 
piperidine) 



o O 




The title compound is prepared according to the general procedure of Example 36, 
20 and is purified by flash chromatography on silica gel using 2% methanol in 

dichloromethane. Recrystallization from acetonitrile affords white crystals, mp 213 °C (d). 
X H NMR (CDCI3) 8 1.47, 1.67, 1.81, 2.46, 3.23, 3.59, 3.71, 3.97, 4.03, 4.64, 7.30, 7.38, 
7.94, 8.63, 10.43 ppm. 

TLC 0.45 (5% methanol in dichloromethane). 
25 IR (diffuse reflectance) 1694, 1662, 1647^1605, 1570, 1551, 1537, 1500, 1413, 1366, 1281, 
1249,1151,1113,811cm 1 
OAMS supporting ions at: ESI+ 623.5 

HRMS (FAB) calcd for C33H39CLN4O6 +Hi 623.2636, found 623.2628 
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Anal Calcd for C33H39CIN4O6: C, 63.61; H, 6.31; N, 8.99, CI, 5.69; found: C, 63.38; H, 
6.30; N, 9 02. 

Example 48: N-[(4-Chlorophenyl)methyI]-9'.(4-morphoIinylmethyl)-7'- 
5 oxospiro[pip€ridine^^'(3»f0-[7fl]pyrido[l^^] [l,4]benzoxazine]^'^arboxamide 
(Formula M-8 of Chart M, where R*, Rb=4-piperidine) 



A solution of 102 mg of the product of Example 47 in 1 mL of 1:1 TFA- 
dichloromethane is allowed to stand for 1 h, then partitioned between excess aqueous 
10 NaHCOa and dichloromethane. The organic phase is dried (Na 2 S0 4 ) and concentrated 
under reduced pressure. Flash chromatography of the residue on silica using 5-8% 
methanolic ammonia in dichloromethane provides 73 mg of the tide compound as a white 
solid. Recrystallization from acetonitrile containing ca. 10% methanol affords white 
crystals, mp 246-250 °C (d). 

15 'H NMR (CDCI3) 8 1.68, 1.80, 2.46, 2.92, 3.08, 3.59, 3.71, 4.03, 4.64, 7.30, 7.38, 7.92, 
8.64, 10.47 ppm. 

TLC Rf 0.25 (8% methanolic ammonia in dichloromethane). 

JR (diffuse reflectance) 2963, 2936,2916, 1655, 1607, 1569, 1551, 1503, 1411, 1322, 1281, 
1218, 1113, 882,811cm" 1 
20 OAMS supporting ions at: ESI+ 523.5 

HRMS (FAB) calcd for CzsHaiCLN^ +H, 523.21 12, found 523.2122 

Anal. Calcd for Qg^ON^: C, 64.30; H, 5.97; N, 10.71; CI, 6.78; found: C, 64.08; H, 

6.04; N, 10.76. 

25 Example 49: N-[(4-CMorophenyl)methyl]-l-methyl-9 , -(4-morphoIinylmethyl)-7'- 
oxospiro[pii>eridme^'(3'iI)-^ 

(Formula M-8 of Chart M, where R a , Rb=AT-memyl-4-piperidine) 



o o 




N 
H 
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The title compound is prepared according to the general procedure of Example 36, 
and is purified by flash chromatography on silica gel using 3% methanolic ammonia in 
dichloromethane. Recrystallization from acetonitrile affords fine white needles, mp 234-237 
5 °C (d). 

'H NMR (CDC1 3 ) 8 1.83, 2.36, 2.46, 2.64, 3.59, 3.72, 4.02, 4.64, 7.30, 3.38, 7.93, 8.64, 
10.45 ppm. 

TLC Rf 0.41 (5% methanolic ammonia in dichloromethane). 

IR (diffuse reflectance) 2951, 2938, 2797, 1653, 1607, 1552, 1501, 1413, 1306, 1289, 1276, 
10 1216, 1 144, 1 1 16, 81 1 cm 1 

OAMS supporting ions at: ESI+ 537.2 

HRMS (FAB) calcd for C29H33CLN4O4 +Hi 537.2268, found 537.2271 

Anal. Calcd for C29H33CIN4O4: C, 64.86; H, 6.19; N, 10.43; CI, 6.60; found: C, 64.73; H, . 

6.16; N, 10.36. 

15 

Example 50 N4(4-CMorophenyl)methyl]-9''-(4-^^ 
dioxolane-24 , H:yclohexane^ , ^"(3"W 

carboxamide (Formula M-8 of Chart M, where R a , Rb=cyclohexane-4-ethylene ketal) 



o o 




20 The title compound is prepared according to the general procedure of Example 36, 

and is purified by flash chromatography on silica gel using 2% methanol in 
dichloromethane. Recrystallization from acetonitrile affords white crystals, mp >260 °C. 
*H NMR (CDCI3) 5 1.66, 1.84, 2.01, 2.46, 3.58, 3.71, 3.99, 4.02, 4.64, 7.30, 7.36, 7.92, 
8.63, 10.47 ppm. 

25 TLC R/0.43 (5% methanol in dichloromethane). 
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TR (diffuse reflectance) 2958, 2933, 1649, 1606, 1568, 1551, 1503, 1412, 1286, 1272, 1256, 

1116, 1102, 917,810 cm 1 

OAMS supporting ions at: ESI+ 580.3 

HRMS (FAB) calcd for C 3 iH34CLN 3 0 6 +H! 580.2214, found 580.2227 
5 Anal. Calcd for C31H34CIN3O6: C, 64. 19; H, 5.91 ; N, 7.24; CI, 6.11; found: C, 64 15; H, 
5.92; N, 7.13. 

Example 51: N-(4-Chlorobenzyl)-2^bis[(methoxymethoxy)methyI]-9-(morphoIin-4- 
ylmemyl)-7-oxo-2,3-dmydro-7H-[l,4]oxazino[23,4-y]qumoUne-6-carboxaniide 

10 (Formula M-8 of Chart M, where Ra, R b =methoxymethoxymethyl) 

o o 



and is purified by flash chromatography on silica gel using 2% methanol in 
dichloromethane. Recrystallization from ethyl acetate affords white crystals, mp 147-149 

15 °C. 

'H NMR (CDCI3) 5 2.45, 3.33, 3.57, 3.66, 3.70, 3.77, 4.33, 4.63, 4.64, 7.31, 7.38, 7.94, 
8.67, 10.45 ppm. 

TLC R/0.40 (5% methanol in dichloromethane). 

IR (diffuse reflectance) 2954, 2931,2888, 1653, 1608, 1569, 1552, 1501, 1411, 1280, 1150, 
20 1 1 13, 1045, 919, 809 cm 1 

OAMS supporting ions at: ESI+ 602.2 

HRMS (FAB) calcd for C30H36CLN3O8 +H, 602.2269, found 602.2269 

Anal. Calcd for C30H36CIN3O8: C, 59.85; H, 6.03; N, 6.98; CI, 5.89; found: C, 59.77; H, 

5.96; N, 6.95. 

25 

Example 52: N-(4-CWoroben2yI)-2^bis(hydroxymeftyl)-9-(moipholin-4-ylmethyl)- 
7-oxo-2^dmydro-7H-[l,4]oxazinof2^,4-ij]quinoline-6-carboxamide (Formula M-8 of 
Chart M, where Ra, Rb=hydroxymethyl) 




ch 3 o- 



OCH3 



The title compound is prepared according to the general procedure of Example 36, 
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IO OH 



HO 

A mixture of 151 mg of the product of Example 51 in 2 mL of THF and 1 mL of 
cone. HC1 is stirred for 18 h, then partitioned between chloroform and excess aqueous 
NaHC0 3 . The organic phase is dried (Na 2 S0 4 ) and concentrated under reduced pressure. 

5 Flash chromatography of the residue on silica gel using 7-10% methanol in 

dichloromethane affords 104 mg of the title compound as a white solid. Trituration and 
recrystallization from acetonitrile provides white solid with mp 230-233 °C. 
l H NMR (CDC1 3 + CD3OD + TFA-de) 5 3.05, 3.40, 3.70, 3.78, 3.9, 4.33, 4.39, 4.64, 7.31, 
7.49, 7.90, 8.73 ppm. 

10 TIX R/0.24 (10% methanol in dichloromethane). 

IR (diffuse reflectance) 1653, 1606, 1561, 1500, 1411, 1353, 1327, 1288, 1242, 1232, 1111, 

1058, 886,811,795 cm 1 

OAMS supporting ions at: ESI+ 514.3 

HRMS (FAB) calcd for C26H28CLN3O6 +Hi 514.1744, found 514.1745 
15 Anal. Calcd for Cae^gClNjCfc: C, 60.76; H, 5.49; N, 8.18; CI, 6.90; found: C, 60.52; H, 
5.60; N, 8.22. 



Example 53: N-[(4-Chlorophenyl)me^ 
moipholmylmethyl)-7H«^ 
20 [4H]thiopyran]-6-carboxamide (Formula M-8 of Chart M, where R a , Rb=4~ 
tetrahydrothiopyran) 



O O 




The product is prepared according to the general procedure of Example 36, and is purified 
by flash chromatography on silica gel using 2% methanol in dichloromethane. 
25 Recrystallization from ethyl acetate affords white crystals, mp 147-149 °C. 

*H NMR (CDCI3) 5 1.88, 2.14, 2.47, 3.11, 3.59, 3.72, 3.99, 4.64, 7.30, 7.40, 7.94, 8.63, 
10.43 ppm. 
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TLC R^0.35 (3% methanol in dichloromethane). 

JR (diffuse reflectance) 1652, 1607, 1556, 1503, 1412, 1330, 1317, 1285, 1270, 1245, 1229, 
1193, 1112,810,798 cm*' 
OAMS supporting ions at: ESI+ 540. 1 
5 HRMS (FAB) calcd for C28H 3 oCLN 3 0 4 S +H, 540. 1724, found 540.1722 

Anal. Calcd for C^oONsOaS: C, 62.27; H, 5.60; N, 7.78; CI, 6.56; S, 5.94; found C, 
61.98, H, 5.71; N, 7.67. 

Example 54: N-[(4-Chlo^ophenyl)memyI]-9'-(4-mo^pholinylmethyl)-4,7 , - 
10 dioxospiro[cycIohexane-l^-(3-fl)-[7fl]pyrido[lA3-rfe] [l,4]benzoxazineJ-6'- 
carboxamide (Formula M-8 of Chart M, where Ra, Rb=4-cyclohexanone) 



A mixture of 104 mg of compound M-8 of Example 50 (where R*, Rb=eyclohexane- 
4-ethylene ketal), 3 mL of acetone, 3 mL of THF, and 1 mL of 6N HC1 is stirred for 18 h, 
15 the partitioned between chloroform and aqueous NaHC0 3 . The organic phase is dried 
(Na 2 S0 4 ) and concentrated under reduced pressure. Hash chromatography of the residue 
on silica gel using 2-3% methanol in dichloromethane affords 101 mg of the title compound 
as a white solid. Recrystallization from acetonitrile provides white needles, mp 249.5- 



20 'H NMR (CDC1 3 ) 5 1.98, 2.24, 2.40, 2.47, 2.78, 3.61, 3.72, 4 13, 4.64, 7.31, 7.44, 7.98, 
8.66, 10.42 ppm. 

TLC R/0.33 (5% methanol in dichloromethane). 

IR (diffuse reflectance) 1717, 1658, 1608, 1576, 1550, 1502, 1412, 1312, 1296, 1275, 1192, 
1145, 1109,875, 809 cm" 1 
25 OAMS supporting ions at: ESI+ 536.2 

HRMS (FAB) calcd for C29H30CLN3O5 +H! 536.1952, found 536 1951 

Anal. Calcd for C^aoONaOs: C, 64.98; H, 5.64; N, 7.84; CI, 6.61; found: C, 64.85; H, 

5.83; N, 7.85. 



O O 




252.0 °C. 
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Example 55: N4(4-CWorophenyl)methyl]-4-hydroxy-9'-(4-morphoUnylmethyl)-7'- 
oxospko[cyclohexane-l^'(3 , fl)-[7^rlpy^ido[l,2,3-de][l,4]benzoxazine]-6 , - 

carboxamide (Formula M-8 of Chart M, where R a , R b =4-cyclohexanol) 

o o 



20 




3H 

5 To a stirred solution of 1 1 8 mg of the produce of Example 54 in 2 mL of 

dichloromethane and 1 mL of methanol, cooled at 0 °C, is added 10 mg of sodium 
borohydride. After ten minutes, the reaction mixture is partitioned between water and 
dichloromethane, and the organic phase is dried (Na 2 S0 4 ) and concentrated under reduced 
pressure. Flash chromatography of the residue on silica gel using 4-6% methanol in 

10 dichloromethane affords 69 mg of the tide compound as a yellow solid. RecrystaUization 
from acetonitrile provides pale yellow needles, mp 229-234 °C. 

l H NMR (CDC1 3 ) 8 1.54, 1.6-2.0, 2.46, 3.59, 3.72, 3.78, 4.00, 4.64, 7.3, 7.38, 7.93, 8.62, 
10.47 ppm. 

TLC R/0.29 (7% methanol in dichloromethane). 
15 IR (diffuse reflectance) 1653, 1607, 1574, 1552, 1504, 141 1, 1324, 1281, 1250, 1240, 1 1 14, 
1107,881,810,801cm" 1 
OAMS supporting ions at: ESI+ 538.3 

Anal. Calcd for C^zClNaOs: C, 64.74; H, 5.99; N, 7.81; CI, 6.59; found: C, 64.63; H, 
5.98; N, 7-79. 



Example 56: N<4-ChIorobenzyl)-2-{[(4^Morobenzyl)ammo]methyl^9-(morphoIm 

ylmethyl)-7-oxo-2^-dmydro-7H-[l,4]oxaz^ (A-l 1 

of Chart A, where Rs is 4-chlorobenzylamino) 

O O 




25 Following the procedure in Example 2, the tide compound is obtained 
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'H NMR (CDOb) 5 1.88, 2.45, 3.03, 3.57, 3.70, 3 85, 4.3, 4.4, 4.63, 7.30, 7.34, 7.92, 8.63, 
10.45 ppm 

IR (diffuse reflectance) 2858, 1648, 1627, 1607, 1570, 1551, 1536, 1499, 1451, 1411, 1330, 
1283, 1112,811,800 cm' 1 . 
5 OAMS supporting ions at: ESI+ 609.2 

HRMS (FAB) calcd for C32H32CL2N4O4 +H, 607.1879, found 607.1872 

Anal. Calcd for C32H32CI2N4O4: C, 63.26; H, 5.31; N, 9.22; CI, 1 1.67; found: C, 63.12; H, 

5.29; N, 9.19. 

10 Example 57: N-(4-ChIorobenzyl)-9-(morpholin-4-ylmethyI)-7-oxo-2-(/f or 5)-pyridin- 
2-yl-2^nimydrtH7H-[l,4]oxazmo[2^,4-ij]quinoline-6-carboxamide (1-6 of Chart I, T=2- 



15 chiral HPLC using a chiralcel OD column eluted with 0.025% diethylamine in ethanol, 
giving Isomer 1 (first eluting) and Isomer 2 (second eluting). 

*H NMR (CDCI3) 8 2.47, 3.61, 3.72, 4.58, 4.63, 4.72, 5.51, 7.3, 7.50, 7.63, 7.79, 7.97, 8.63, 
8.72, 10.44 ppm 

OAMS supporting ions at: ESI+ 531.3. 



Example 58: N-(4-Chlorobenzyl)-9-(morpholin-4-yImethyl)-7-oxo-2-(/f or 5)-pyridin- 
3-yI-2^-dmydro-7H-[l,4]oxazino[2,3,4-ij]qumoIine-6-carboxamide (1-6 of Chart I, T=3- 
pyridyl) 



pyridyl) 



o o 




The enantiomers are prepared by resolution of racemic compound of Example 33 on 



O O 
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The enantiomers are prepared by resolution of racemic compound of Example 34 on 
chiral HPLC using a chiralcel OD column eluted with 0.1% diethylamine in ethanol, giving 
Isomer 1 (first eluting) and Isomer 2 (second eluting). 

*H NMR (CDC1 3 ) 8 2.46, 3.60, 3.71, 4.32, 4.47, 4.60, 5.37, 7.27, 7.44, 7.84, 7.99, 8.70, 
5 8.72, 8.79, 10.41 ppm. 

OAMS supporting ions at: ESI+ 531.2. 

Example 59: N-(4-Chlorobenzyl)-2-(l-methyl-lH4midazol-2-yl)-9-(morpholin-4- 
y!methyl)-7^xo-2^-dihydro-7H41^ (1-6 of 

10 Chart I, T= l-methylimidazol-2-yl) 



Following the procedure in Preparations 37-41 and Example 33 without making 
major changes except using l-methylimidazole-2-carboxaldehyde as the starting aldehyde, 
the title compound is obtained as a light brown solid. Recrystallization from acetonitrile 



15 gives tan granular crystals, mp >260 °C. 

l H NMR (CDCI3) 8 2.46, 3.56, 3.60, 3.70, 3.85, 4.63, 4.69, 4.95, 5.46, 7.00, 7.03, 7.30, 

7.38, 7.97, 8.75, 10.43 ppm. 

TLC Rf 0.23 (5% methanol in dichloromethane). 

IR (diffuse reflectance) 3047, 2988, 2851, 1652, 1627, 1607, 1569, 1550, 1500, 1458, 1411, 
20 1347, 1279, 1 1 19, 810 cm 1 

OAMS supporting ions at: ESI+ 534.4 

HRMS (FAB) calcd for C2&H28CLN5O4 +Hi 534.1908, found 534.1913 

Anal. Calcd for C28H28CIN5O4: C, 62.98; H, 5.28; N, 13.11; CI, 6.64; found: C, 63.06; H, 

5.32; N, 13.11. 

25 

Example 60: N-(4-Chlorobenzyl)-2-(2-furyl)-9-(moipholm-4-ylmethyl)-7-oxo-2,3- 
dmydro-7H-[l,4]oxaztao[2A4-^ (1-6 of Chart I, T-2-furyl) 



o o 
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Following the procedure in Preparations 37-41 and Example 33 without making 
major changes except using furfural as the starting aldehyde, the title compound is obtained 
as a light yellow solid. Recrystallization from acetonitrile gives tan needles, mp 220.0- 
5 222.5 °C. 

l H NMR (CDC1 3 ) 8 2.45, 3.58, 3.69, 4.48, 4.61, 4.63, 5.44, 6.44, 6.50, 7.30, 7.41, 7.50, 
7 97, 8.70, 10.44 ppm. 

TLC Rf 0.31 (3% methanol in dichloromethane). 

1R (diffuse reflectance) 1655, 1627, 1608, 1551, 1500, 1411, 1347, 1330, 1282, 1225, 1114, 
10 101 1,882, 809, 760 cm-' 

OAMS supporting ions at: ESI+ 520.3 

HRMS (FAB) calcd for CasHzeCIJNkOs +Hi 520.1639, found 520.1638. 

Anal. Calcd for C^HjeClNaOs: C, 64.68; H, 5.04; N, 8.08; CI, 6.82; found: C, 64.47; H, 

5.04; N, 8.08. 

15 

Preparation 49: {3-[(Methoxymethoxy)methyl]phenyl}methanol (N-2 of Chart N, where 

substitution is meta, n=l, and P=methoxymethyl) 

To a stirred, cooled (0 °C) solution of 6.91 g of 1,3-benzenedimethanol and 9.6 mL 

of diisopropylethylamine in 50 mL of dichloromethane is added 3.8 mL of chloromethyl 
20 methyl ether. After 90 min, 25 mL of IN HC1 is added, the phases separated, and the 

aqueous extracted with two additional portions of dichloromethane. The combined organic 

phase is dried (Na 2 S0 4 ) and concentrated under reduced pressure. Flash chromatography 

on silica using 40% ethyl acetate in dichloromethane affords 4.76 g of the monoprotected 

compound as a pale yellow liquid. 
25 'H NMR (CDC1 3 ) 5 2.03, 3.41, 4.59, 4.68, 4.70, 7.3 ppm. 

TLC R/0.36 (1:1 ethyl acetate in dichloromethane, vanillin staining). 

Preparation 50: 3-[(Methoxymethoxy)methyl]benzaldehyde (N-3 of Chart N, where 
substitution is meta, n=l, and P=methoxymethyl) 
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To a well-stirred mixture of 10.8 g of PCC and 820 mg of sodium acetate in 20 mL 
of dichloromethane is added a solution of 1.82 g of alcohol of Preparation 49 in 10 mL of 
dichloromethane. After 18 h, silica gel is added and the mixture filtered through a short 
plug of silica gel, which is rinsed with 1:1 ethyl acetate-dichloromethane. The filtrate is 
5 concentrated under reduced pressure, and the residue flash chromatographed on silica gel 
using 1:1 ether-hexane to afford 1.61 g of the title aldehyde as a colorless liquid. 
l H NMR (CDC1 3 ) 8 3.43, 4.68, 4.74, 7.53, 7.64, 7.82, 7.89, 10.03 ppm. 
TLC R/0.32 (1:1 ether-hexane). 

10 Preparation 51: 2-Amino-l-{3-[(methoxymethoxy)methyl]phenyl}ethanol (N-5 of Chart 
N, where substitution is meta, n=l, and P=methoxymethyl) 

To a mixture of L58 g of aldehyde of Preparation 50 and 1.3 mL of TMSCN, stirred 
neat under argon, is added a catalytic amount {ca. 10 mg) of Znl 2 . After 16 h, the resulting 
yellow liquid is dissolved in 15 mL of dry ether and added dropwise via cannula to a cooled 

15 (0 °C), mechanically stirred slurry of 370 mg of LAH in 20 mL of dry ether. Efficient 
stirring is required at this stage to assure complete reaction and reasonable product yield. 
Following the cyanohydrin addition, the reaction mixture is allowed to warm to ambient 
temperature and stirred vigorously for 2 h. The mixture is then recooled to 0 °C and 
quenched cautiously with 0.37 mL of water in 10 mL of THF, 0.37 mL of 3N NaOH, and 

20 1 .0 mL of water. Sodium sulfate and dichloromethane were added, and the mixture stirred 
well for 30-90 minutes, then filtered. The filter cake is washed well with ether- 
dichloromethane and then concentrated under reduced pressure to afford 2.08 g of the 
amino alcohol as a yellow oil. 

*H NMR (CDCI3) 8 2.2, 2.81, 2.99, 3.42, 4.60, 4.6, 4.71, 7.3 ppm. 
25 OAMS supporting ions at: ESI+ 212.1 

Preparation 52: Ethyl 2-(2^niifluoro-5-iodobenzoyl)-3-[(2-hydroxy-2-{3- 
[(methox^methoxy)methy^ (N-6 of Chart N, where 

substitution is meta, n=l, and P=methoxymethyl) 
30 To a stirred solution of 5.0 mmol of compound 1-1 (prepared as described in 

Preparation 38) in 15 mL of ethanol is added 2.0 g of crude amino alcohol of Preparation 
51. The solution is stirred for 18 h, then concentrated under reduced pressure. Flash 

- 105- 



oucrwin -uupi norm iieo a 1 i 



W ° 02/04462 PCT/US01/16507 

chromatography of the residue on silica using 10-20% ethyl acetate in dichloromethane 
provides 2.31 g of the title compound as an yellow foam. 

'H NMR (CDC1 3 ) is complex due to E/Z isomers: 5 0 90, 1.02, 3.3, 3.6, 4.0, 4.58, 4.69, 
4 85, 7 3, 8.1 ppm. 
5 TLC R/0.20 (10% ethyl acetate in dichloromethane). 
OAMS supporting ions at: ESI+ 576.2. 

Preparation 53: Ethyl 9-iodo-2-{3-[(methoxymethoxy)methyl]phenyl}-7^>xo-2^- 
dihydro.7H-[l,4]oxazmo[2A4-ij]quinoline-6-carboxylate (N-7 of Chart N, where 

10 substitution is meta, n=l, and P=methoxymethyl) 

A mixture of 2.3 g of compound N-6 of Preparation 52 and 2.9 g of cesium 
carbonate in 8 mL of DMF is stirred at 100 °C under argon for 18 h, then cooled and 
partitioned between dichloromethane and dilute HQ The organic phase is dried (Na 2 S0 4 ) 
and concentrated under reduced pressure Flash chromatography on silica gel using 2% 

15 methanol in dichloromethane provides 1 .60 g of the title compound as a brown solid. 
Recrystallization from acetonitrile affords tan crystals, mp 153.3-156.0 °C. 
! H NMR (CDCI3) S 1.37, 3.44, 4.27, 4.32, 4.66, 4.75, 5.38, 7.5, 7.57, 8.22, 8.26 ppm. 
TLC R/0 47 (5% methanol in dichloromethane). 

JR (diffuse reflectance) 1680, 1632, 1610, 1586, 1550, 1496, 1316, 1257, 1224, 1182, 1148, 
20 1 1 13, 1048, 921, 799 cm 1 ; 

OAMS supporting ions at: ESI+ 536. 1 ; 

HRMS (FAB) calcd for C23H22INO6 +Hi 536.0572, found 536.0587; 

Anal Calcd for CisHjalNOe: C, 51.60; H, 4.14; N, 2.62; found: C, 51.40; H, 4.25; N, 2.50. 

25 Preparation 54: Ethyl 9-formyl-2-{3-[(methoxymethoxy)methyl]phenyI}.7-oxo-23- 
dmydro-7H-[l,4]oxa2ano[2A4-u]quinoline-6-carboxylate (N-8 of Chart N, where 
substitution is meta, n=l, and P=methoxymethyl) 

A mixture of 1 .46 g of iodide N-7 of Preparation 53 and 220 mg of tetrakis 
(triphenylphosphine) palladium (0) in 15 mL of dry DMF is purged with CO, via a needle 

30 reaching to the bottom of the flask, and heated to 55 °C. To the stirred mixture is added, 
via syringe pump, 1.0 mL of tributyltin hydride in 9 mL of dry THF. Bubbling of CO 
through the mixture is continued throughout the addition, which took about 5 h. The 
mixture is then cooled and concentrated under reduced pressure. Hash chromatography of 
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the residue on silica gel using 2% methanol in dichloromethane affords 970 mg of the title 
compound as a tan solid. 

*H NMR (CDC1 3 ) 8 1.41, 3.44, 4.33, 4.40, 4.67, 4.75, 5.36, 7.5, 7.80, 8.36, 8.54, 10.06 
ppm. 

5 TLC R/0.31 (3% methanol in dichloromethane). 
OAMS supporting ions at: ESI+ 438.2. 

Preparation 55: Ethyl 2-{3-[(methoxymethoxy)methyI]phe 

ylmethyl)-7-oxo-2,3Himydro-7B^^ (N-9 of 

10 Chart N, where substitution is meta, n= 1 , and P=methoxymethyl) 

To a mixture of 0.97 g of aldehyde of Preparation 54, 0.58 mL of morpholine, and 

0.25 mL of acetic acid in 20 mL of THF is added 940 mg of sodium triacetoxyborohydride. 

After 4 h, additional borohydride (300 mg) is added, and the mixture is stirred for 2 h and 

then partitioned between dichloromethane and aqueous NaHC0 3 . The organic phase is 
15 dried (Na 2 S0 4 ) and concentrated under reduced pressure. Hash chromatography of the 

residue on silica using 3-4% methanol in dichloromethane provides 940 mg of the title 

compound as a grey solid. Recrystallization from ethyl acetate gave white needles, mp 148- 

153 °C 

! H NMR (CDCI3) 5 1.37, 2.45, 3.44, 3.55, 3.69, 4.24, 4.3, 4.33, 4.67, 4.75, 5.36, 7.36, 7.47, 
20 7.55, 7.93, 8.26 ppm 

TLC R/0.30 (5% methanol in dichloromethane). 

IR (diffuse reflectance) 2953, 1686, 1638, 1608, 1555, 1506, 1322, 1291, 1271, 1221, 1183, 
1148, 1115, 1041, 796 cm" 1 ; 
OAMS supporting ions at: ESI+ 509.4; 
25 HRMS (FAB) calcd for C28H32N2O7 +Hi 509.2288, found 509.2285; 

Anal. Calcd for C28H32N2O7: C, 66.13; H, 6.34; N, 5.51; found: C, 66.15; H, 6.41; N, 5.43. 

Example 61: NK4-CMorobenzyl)-2-{3-[(methoxymethoxy)methyl]phenyl}-9- 
(morphoun^-ylmethyl)-7-oxo-2^-dmydro-7H-^ 
30 carboxamide (N-10 of Chart N, where substitution is meta, n=l, and P=methoxymethyl) 
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A mixture of 780 mg of ester of Preparation 55 and 1.3 g of p-chlorobenzylamine is 
stirred neat at 150 °C for 18 h, then concentrated in vacuo. Flash chromatography of the 
residue on silica using 2% methanol in dichloromethane provides 790 mg of the title 
compound as a white solid. Recrystallization from acetonitrile-methanol affords fine white 
needles, mp 186.5-189.0 °C. 

l H NMR (CDC1 3 ) 8 2.46, 3.43, 3.59, 3.70, 4.30, 4.41, 4.60, 4.65, 4.74, 5.30, 7.27, 7.44, 

7.52, 7.97, 8.68, 10.44 ppm. 

TLC fyO.29 (3% methanol in dichloromethane). 

JR (diffuse reflectance) 1649, 1607, 1552, 1501, 1411, 1350, 1284, 1270, 1223, 1147, 1115, 

1092, 1047, 810, 799 cm* 1 ; 

OAMS supporting ions at: ESI+ 604.3; 

HRMS (FAB) calcd for C33H 3 4CLN 3 0 6 +Hi 604.2214, found 604.2225; 

Anal. Calcd for C33H34CIN3O6: C, 65.61; H, 5.67; N, 6.96; CI, 5.87; found: C, 65.57; H, 

5.72; N, 6.90. 

Example 62: N-(4-CWorobenzyl)-2-[3-(hydroxymethyl)phenyl]-9.(morpholm 
yImethyl)-7^xo-2^-dihydro-7H«[l^ (N-l 1 

of Chart N, where substitution is meta, n=l, and P=methoxymethyl) 



A solution of 122 mg of N-10 of Example 61 in 1 mL of ethanol and 0.5 mL of 
cone. HC1 is stirred for 36 h at room temperature, then added to stirred aqueous NaHC0 3 . 
The resulting solid is filtered, washed well with water, dried under vacuum, and then 
absorbed onto silica gel. Flash chromatography on silica gel using 3-5% methanol in 
dichloromethane provides 108 mg of the title compound as a white solid. Recrystallization 
from acetonitrile-methanol provides material with mp 229-233 °C. 



O o 
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] H NMR (CDCI3+CD3OD) 5 2.49, 3.62, 3.72, 4.30, 4.49, 4 62, 4.72, 5.32, 7.30, 7.43, 7.54, 
7.95, 8.63, 10.58 ppm. 

TLC R/0.25 (5% methanol in dichloromethane). 

JR (diffuse reflectance) 1653, 1606, 1570, 1549, 1542, 1499, 1409, 1325, 1292, 1277, 1219, 
5 1114, 1077, 807, 800 cm 1 , 

OAMS supporting ions at: ESI+ 560.3; 

HRMS (FAB) calcd for C31H30CLN3O5 +H, 560. 1952, found 560.1945; 

Anal. Calcd for C31H30CIN3O5: C, 66.48; H, 5.40; N, 7.50; CI, 6.33; found (av): C, 64.94; 

H, 5.33, N, 7.29. 

10 

Preparation 56: 3-{[^/f-Butyl(dimethyl)silyl]oxy}benzaldehyde (N-3 of Chart N, where 
substitution is meta, n=0, and P=rm-butyldimethylsilyl) 

A solution of 3.66 g of 3-hydroxybenzaldehyde, 3. 1 g of imidazole, and 4.39 g of 
ter/-butyldimethylsilyl chloride in 10 ml of DMF is stirred at room temperature for 18 h, 
15 then partitioned between ether and water. The organic phase is washed with water, dried 
(MgS0 4 ), and concentrated under reduced pressure. Flash chromatography of the residue 
on silica gel using 5% ether-hexane provides 5.14 g of the title compound as a pale yellow 
liquid. 

l H NMR (CDCI3) 0.22, 1.00, 7.11, 7.33, 7.40, 7.48, 9.96 ppm. 
20 TLC R/0.28 (5% ether-hexane). 

OAMS supporting ions at: ESI+ 237.1. 

Preparation 57: 2-Amino-l-(3-{[ter^butyl(dta (N-5 of 

Chart N, where substitution is meta, n=0, and P=fe7t-butyldimethylsilyl) 
25 The procedure described in Preparation 51 is followed starting with 5.14 g of the 

product of Preparation 56 to provide 6.96 g of crude amino alcohol as an amber oil. 
*H NMR (CDCI3) 8 0.19, 0.98, 2.1, 2.79, 2.97, 4.59, 6.74, 6.85, 6.93, 7.19 ppm. 
OAMS supporting ions at: ESI+ 268.3. 

30 Preparation 58: Ethyl 3^[2-(3^[tert-butyl(dimethyI)silyl]oxy}phenyl)-2- 

hydroxyethyl]amino}-2-(23-difluoro-5-iodobenxoyl)prop-2-enoate (N-6 of Chart N, 
where substitution is meta, n=0, and P=^r/-butyldimethylsilyl) 
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The procedure described in Preparation 52 is followed starting with 5. 14 g of the 
product of Preparation 57. Hash chromatography on silica using 30% ethyl acetate in 
hexane affords 4.1 1 g of the title compound as a yellow foam 

'H NMR (CDC1 3 ) is complex due to EfZ isomers: 8 0.20, 0.99, 1.04, 2 6, 3 6, 4.0, 4.8, 6.8, 
5 6.9, 7 2, 7.4, 8.1, 9.68, 1 1 .03 ppm. 

TLC R/0.28 (30% ethyl acetate-hexane). 
OAMS supporting ions at. ESI+ 632.2. 

Preparation 59: Ethyl 2-(3-{[te/t-butyl(dimethyl)sayl]oxy}phenyl).9-iodo-7-oxo-2,3- 
10 dmydro-7H-[l,4]oxa2mo[2A4-y]qumolme-6-carboxylate (N-7 of Chart N, where 
substitution is meta, n=0, and P=terf-butyldimethylsilyl) 

. A mixture of 3.44 g of the product of Preparation 58 and 3.9 g of cesium carbonate 
in 10 ml of DMF is stirred and heated at 100 °C under argon for 18 h, then cooled. Acetic 
acid (1 ml) is added, followed by 75 ml of water, and dilute HC1 is added to bring the pH to 
15 about 2. The resulting solid is filtered, washed well with water, and dried in vacuo to 
provide 2.53 g of insoluble yellow-tan solid. To a mixture of this solid and 723 mg of 
imidazole in 6 ml of DMF is added 1.20 g of terr-butyldimethylsilyl chloride. The solution 
is stirred overnight, then partitioned between ethyl acetate and water. The organic phase is 
washed with water and brine, dried (MgS0 4 ), and concentrated under reduced pressure. 
20 Hash chromatography on silica using 20-30% ethyl acetate in dichloromethane provides 
2.15 g of the title compound as a tan solid. Recrystallization from acetonitrile provides an 
analytical sample; mp 227.0-228.5 °C. 

*H NMR (CDCfe) 8 0.23, 1.00, 1.36, 4.25, 4.30, 5.34, 6.91, 6.99, 7.1 1, 7.34, 7.56, 8.19, 
8.21 ppm. 

25 TLC R/0.36 (20% ethyl acetate in dichloromethane). 

IR (diffuse reflectance) 1679, 1630, 1609, 1586, 1549, 1493, 1369, 1319, 1291, 1251,878, 

865,840, 803, 786 cm 1 ; 

OAMS supporting ions at: ESI+ 592.3; 

HRMS (FAB) calcd for C26H30INO5SI +Hi 592.1018, found 592.1013; 
30 Anal. Calcd for C^oINOsSi: C, 52.79; H, 5.11; N, 2.37; found: C, 52.57; H, 5.15; N, 
2.34. 
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Preparation 60: Ethyl 2-(3^[tert-butyl(dimethyl)silyI]oxy>phenyl)-9-formyl-7-oxo-23- 
dihydro-7H-[l,4]oxazino[2^,4-ij]quinoline-6-carboxylate (N-8 of Chart N, where 
substitution is meta, n=0, and P=terr-butyldimethylsiryl) 

A mixture of 592 mg of the product of Preparation 59 and 81 mg of tetrakis 

5 (triphenylphosphine) palladium (0) in 5 ml of dry THF is purged with CO, via a needle 
reaching to the bottom of the flask, and heated to 50 °C. To the stirred mixture is added, 
via syringe pump, 0.35 ml of tributyltin hydride in 10 ml of dry THF. Bubbling of CO 
through the mixture is continued throughout the addition, which takes about 5 h. The 
mixture is then cooled and concentrated under reduced pressure. Flash chromatography of 

10 the residue on silica gel using 1-2% methanol in dichloromethane affords 625 mg of tan 
solid. This is triturated with ether-hexane, filtered, washed well with hexane, and dried in 
vacuo to provide 443 mg of the aldehyde as a tan solid. Recrystallization from acetonitrile 
affords white needles, mp 246-248 °C. 

*H NMR (CDC1 3 ) o 0.22, 0.99, 1.41, 4.3, 4.39, 5.31, 6.9, 7.07, 7.35, 7.80, 8.36, 8.52, 10.05 
15 ppm. 

TLC R/0.31 (2% methanol in dichloromethane). 

Summary Analytical data for. 007 1676; nbk# 35 1 16-SRT-37A: 

IR (diffuse reflectance) 1727, 1679, 1646, 1603, 1556, 1501, 1373, 1288, 1258, 899, 877, 
861,840, 804, 787 cm" 1 ; 
20 OAMS supporting ions at: ESI+ 494.3; 

HRMS (FAB) calcd for C 2 7H 3 iN0 6 SI +Hj 494.1999, found 494.2005; 

Anal. Calcd for C^HaiNOeSi: C, 65.69; H, 6.33; N, 2.84; found: C, 65.73; H, 6.41; N, 2.93 

Preparation 61: Ethyl 2-(3^[terr-butyl(dimethyl)silyl]oxy>phenyl)-9-(4- 
25 morpholinylmethyl)-7-oxo-2^-dihydro-7H-[l,4]oxazino[2^,4-ij]quinoUne-6- 
carboxylate (N-9 of Chart N, where substitution is meta, n=0, and V=tert- 
butyldimethylsilyl) 

To a mixture of 217 mg of the product of Preparation 60, 0.12 ml of morpholine, 
and 50 uL of acetic acid in 4 ml of THF is added 140 mg of sodium triacetoxyborohydride. 
30 After 18 h, additional borohydride (120 mg) is added, and the mature is stirred for 2 h and 
then partitioned between dichloromethane and aqueous NaHCCb- The organic phase is 
dried (Na 2 S0 4 ) and concentrated under reduced pressure. Flash chromatography of the 
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25 



residue on silica using 3% methanol in dichloromethane provides 200 mg of the product as 
a white solid Recrystallization from acetonitrile gives white crystals, mp 161-164 °C. 
! H NMR (CDC1 3 ) 8 0.23, 1.00, 1.39, 2.46, 3.57, 3.70, 4 22, 4.30, 4.35, 5.27, 6.91, 6.98, 
7.10, 7.34, 7.38, 7.96, 8.29 ppm 
TLC fy0.33 (5% methanol in dichloromethane). 

IR (diffuse reflectance) 2955, 2931, 1725, 1692, 1607, 1555, 1503, 1287, 1261, 1253, 1222, 

1115,878, 863, 840 cm" 1 ; 

OAMS supporting ions at: ESI+ 565.4; 

HRMS (FAB) calcd for C31H40N2O6SI +Hi 565.2734, found 565.2740; 

Anal. Calcd for CailLwNzOeSi: C, 65.93; H, 7.14; N, 4.96; found (av): C, 65.35; H, 7.16; N, 

4.88. 

Preparation 62: 2-(3-{[terf-Butyl(dimethyl)silyl]oxy}phenyl)-N-(4-chlorobenzyl)-9-(4- 
morpholinylmethyl)-7-oxo-2^-dihydro-7H-[l,4]oxazino[2^,4-ij]quinoline-6- 
carboxamide (N-10 of Chart N, where substitution is meta, n=0, and P=tert- 
butyldimethylsilyl) 

A mixture of 341 mg of the product of Preparation 61 and 0.70 g of p- 
chlorobenzylamine is stirred neat at 150 °C for 18 h, then concentrated in vacuo. Flash 
chromatography of the residue on silica using 2-6% methanol in dichloromethane provides 
233 mg of the title compound as a tan solid, as well as 130 mg of desilylated material. 
Recrystallization of the main product from acetonitrile gives yellow prisms, mp 174-180 
°C. 

J H NMR (CDCI3) 8 0.22, 1.00, 2.48, 3.61, 3.71, 4.27, 4.37, 4.63, 5.25, 6.92, 6.96, 7.06, 

7.30, 7.34, 7.47, 7.98, 8.66, 10.45 ppm. 

TLC R/0.29 (3% methanol in dichloromethane). 

IR (diffuse reflectance) 1655, 1607, 1569, 1551, 1499, 1411, 1281, 1262, 1114, 882, 863, 

840,809, 798, 782 cm" 1 ; 

OAMS supporting ions at: ESI+ 660.5; 

HRMS (FAB) calcd for C36H42CLN3O5SI +Hi 660.2660, found 660.2632; 

Anal. Calcd for C36H42ClN30 5 Si: C, 65.49; H, 6.41; N, 6.36; CI, 5.37; found: C, 65.42; H, 

6.36; N, 6.36. 
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Example 63: N-(4-Chlorobenzyl)-2-(3-hydroxyphenyI)-9-(4-morpholm 
oxo-2^-dihydro-7H-[l,4]oxazino[2,3 5 4-ij]quinoline-6-carboxamide (N-ll of Chart N, 
where substitution is meta, n=0, and P==rer/-butyldimethylsilyl) 



O o 




5 A solution of 167 mg of the product of Preparation 62 in 4 ml of ethanol and 2 ml of 

cone. HC1 is stirred for 18 h at room temperature, then added to a stirred solution of 2 g 
NaHCOa in 50 ml of water. The resulting solid is filtered, washed well with water, dried 
under vacuum, and then absorbed onto silica gel. Flash chromatography on silica using 3- 
5% methanol in dichloromethane provides 126 mg of the title compound as a white solid. 

10 Recrystallization from acetonitrile gives glistening prisms, mp 213 °C (d). 

l R NMR (CDCI3+CD3OD) 5 2.49, 3.62, 3.72, 4.29, 4.48, 4.63, 5.25, 6.89, 6.97, 7.30, 7.44, 
7.94, 8.62, 10.61 ppm. 

TLC R/0.35 (5% methanol in dichloromethane). 
Summary Analytical data for: 0071891; nbk# 351 16-SRT-53A: 
15 IR (diffuse reflectance) 3059, 2864, 2843, 1655, 1608, 1586, 1569, 1550, 1531, 1499, 1408, 
1335, 1286, 1278, 1120 cm" 1 ; 
OAMS supporting ions at: ESI+ 546.3; 

HRMS (FAB) calcd for C30H28CLN3O5 +Hi 546.1796, found 546.1781; 
Anal. Calcd for C30H28CIN3O5: C, 65.99; H, 5.17; N, 7.70; CI, 6.49; found: C, 65.57; H, 
20 5.27; N, 8.57. 



Example 64: N-(4-CMorobenzyI)-2-[2-(methoxymethoxy)phenyI]-9-(morpholin^- 
ylmethyl)-7^xo-2^-dihydro-7H-[l,4]oxazm^ (1-6 of 

Chart I, T=2-methoxymethoxyphenyl) 
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Following the procedures in Preparations 49 and 51-55 and Example 61 without 
making major changes except using 2-hydroxybenzaldehyde as the starting aldehyde, the 
title compound is obtained as a white solid. Recrystallization from acetonitrile gives 324 
mg of white solid. 

5 l H NMR (CDC1 3 ) 8 2.47, 3.49, 3,61, 3.71, 4.15, 4.50, 4.63, 4 64, 5.25, 5.29, 5.65, 7.15, 7.3, 
7 39, 7.47, 7.61, 7.98, 8.68, 10.49 ppm. 
TLC Rf 0.34 (3% methanol in dichloromethane) 
OAMS supporting ions at: ESI+ 590.3 

10 Example 65: N-(4-Chlorobenzyl)-2-(4-hydroxyphenyl)-9-(morpholin.4-ylmethyl)--7- 
oxo-2^-dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoIine-6-carboxamide (1-6 of Chart I, T=4- 
hydroxyphenyl) 



15 without making major changes except using 4-hydroxybenzaldehyde as the starting 
aldehyde, the title compound is obtained as a beige solid. Recrystallization from 
acetonitrile gives pale yellow crystals, mp >260 °C: 

l H NMR (CDCI3 + CD3OD) 6 2.49, 3.63, 3.72, 4.33, 4.47, 4.64, 5.24, 6.93, 7.31, 7.34, 7.44, 
7.95, 8.65, 10.62 ppm. 
20 TLC Rf 0.35 (5% methanol in dichloromethane). 

IR (diffuse reflectance) 3035, 1654, 1608, 1554, 1518, 1500, 1410, 1298, 1284, 1270, 1253, 

1230, 1115, 809, 797 cm" 1 

OAMS supporting ions at: ESI+ 546.3 

HRMS (FAB) calcd for C30H28CLN3O5 +Hi 546.1796, found 546.1793 
25 Anal. Calcd for C 3 oH 28 ClN 3 05: C, 65.99; H, 5.17; N, 7.70; CI, 6.49; found (av): C, 65.37, 
H, 5.19; N, 7.60. 
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Following the procedures in Preparations 56, 51-52, and 59-62 and Example 63 
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Example 66: N-(4-Chlorobenzyl)-2-{2-[(methoxymethoxy)methyl]phenyI}-9- 

(morphoUn^-y!methyl)-7K>xo-2,3-dihydro^ 

carboxamide (1-6 of Chart I, T=2-methoxymethoxymethylphenyl) 



o o 




o. 



O^OCH. 
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Following the procedures in Preparations 49-55 and Example 61 without making 



major changes except using 1,2-benzenedimethanol as the starting alcohol, the title 
compound is obtained as a white solid. Recrystallization from acetonitrile-methanol affords 
white crystals, mp 202.5-204.5 °C. 

*H NMR (CDC1 3 ) 8 2.48, 3.32, 3.62, 3.71, 4.23, 4.52, 4.6-4.7, 4.77, 5.57, 7.30, 7.4, 7.5, 
10 7.66, 7.99, 8.64, 10.47 ppm. 

TLC Rf 0.30 (3% methanol in dichloromethane). 

JR (diffuse reflectance) 1652, 1607, 1569, 1552, 1500, 1410, 1352, 1283, 1228, 1150, 1116, 
1092, 1034, 810, 748 cm* 1 
OAMS supporting ions at: ESI+ 604.3 
15 HRMS (FAB) calcd for C33H34CLN3O6 +Hi 604.2214, found 604.2215 

Anal. Calcd for C^I^ClNaOe: C, 65.61; H, 5.67; N, 6.96; CI, 5.87; found: C, 65.40; H, 
5.69; N, 6.95. 

Example 67: N-(4-Chlorobenzyl)-2-{4-[(methoxymethoxy)methyl]phenyl}-9- 
20 (morpholin-4-ylmethyl)-7-oxo-2,3-dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide (1-6 of Chart I, T=4-methoxymethoxymethylphenyl) 

o o 



Following the procedures in Preparations 49-55 and Example 61 without making 
major changes except using 1,4-benzenedimethanol as the starting alcohol, the title 
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compound is obtained as a tan solid Recrystallization from acetonitrile-methanol affords 
tan crystals, mp 236-239 °C. 

'H NMR (CDC1 3 ) 8 2.47, 3.44, 3.60, 3 70, 4 29, 4.37, 4.63, 4 65, 4.74, 5.31, 7.3, 7.45, 7 49, 
7.98, 8.67, 10 44 ppm. 
5 TLC Rf 0.27 (3% methanol in dichloromethane). 

IR (diffuse reflectance) 2931, 2852, 1653, 1607, 1569, 1551, 1536, 1500, 1411, 1328, 1280, 

1149, 1113, 1044, 809 cm" 1 

OAMS supporting ions at: ESI+ 604.3 

HRMS (FAB) calcd for C33H34CLN3CV5 +H, 604.2214, found 604.2219 
10 Anal. Calcd for C33H34CIN3O6: C, 65.61; H, 5.67; N, 6 96; CI, 5 87, found: C, 65.49; H, 
5.73; N, 6.90. 

Example 68: N-(4-Chlorobenzyl)-2-(2-hydroxyphenyl)-9-(morpholin-4-ylmethyl)-7- 
oxo-2^-dmydro-7H41,4]oxazino[2,3,4-ij]qumoline-6-carboxamide (1-6 of Chart I, T=2- 
15 hydroxyphenyl) 



Following the procedure in Example 62 using the compound of Example 64 as the 
starting material, the title compound is obtained as a white solid. Trituration with hot 
acetonitrile affords an analytical sample; mp -239 °C. 
20 »H NMR (CDC1 3 ) 5 2.48, 3.61, 3.71, 4.09, 4.62, 4.68, 5.63, 6.88, 6.97, 7.17, 7.3, 7.49, 7.52, 
7.97, 8.57, 9.5, 10.86 ppm. 
TLC Rf 0.31 (5% methanol in dichloromethane). 

IR (diffuse reflectance) 3162, 1645, 1603, 1568, 1550, 1499, 1457, 1411, 1353, 1331, 1300, 
1282, 1272, 1221, 809 cm 1 
25 OAMS supporting ions at: ESI+ 545.9 

HRMS (FAB) calcd for C 3 oH28CLN 3 0 5 +H, 546.1796, found 546.1796 

Anal. Calcd for C30H28CIN3O5: C, 65.99; H, 5.17; N, 7.70; CI, 6.49; found: C, 65.89; H, 

5.23; N, 7.59. 
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Example 69: N<4-CUorobenzyl)-2-[2-(hydroxym^ 
ytaethyI)-7-oxo-2^-dmydro-7H-[l^ 

Chart I, T=2-hydroxymethylphenyl) 



o o 




5 Following the procedure in Example 62 using the compound of Example 66 as the 

starting material, the title compound is obtained as a white solid. Recrystallization from 
acetonitrile gives white crystals, mp 218-223 °C (d). 

*H NMR (CDCI3+CD3OD) 5 2.50, 3.65, 3.73, 4.24, 4.63, 4.67, 4.72, 4.83, 5.69, 7.3, 7.4- 
7.5, 7.65, 7.96, 8.59, 10.62 ppm. 
10 TLC Rf 0.32 (5% methanol in dichloromethane). 

IR (diffuse reflectance) 3406, 2863, 1670, 1609, 1569, 1551, 1500, 1410, 1349, 1330, 1285, 

1105, 808, 798,752 cm" 1 

OAMS supporting ions at: ESI+ 560.3 

HRMS (FAB) calcd for C31H30CLN3O5 +H, 560.1952, found 560.1947 
15 Anal. Calcd for C31H30CIN3O5: C, 66.48; H, 5.40; N, 7.50; CI, 6.33; found: C, 66. 1 1 ; H, 
5.42; N, 7.47. 
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1 A compound of formula I 

R 1t x x 

A R 

RiRa 3 

I 

or a pharmaceutically acceptable salt, racemate, solvate, tautomer, optical isomer or prodrug 

derivative thereof wherein. 

each X is independently O or S; 

YisCl,F,Br,CNorN0 2 ; 

Ri, R2, R3 and R4 are independently 

a) hydrogen, 

b) N 3 , 

c) CN, 

d) fluoro, 

e) trifluoromethyl, 

f) aryl, 

g) het, 

h) C1.8 alkyl, optionally substituted with R« or OR 7 , or 

i) Ri and R 2 or R 3 and R4 together with the carbon to which they are attached form 

C 3 . 8 cycloalkyl or het; 

R 5 is Ci-galkyl, which may be partially unsaturated and optionally substituted with one to 

three N 3 , halo, CN, Re or R 7 ; 

R<>is 

a) aryl, 

b) het, 

c) SOiRs, 

d) ORs, 

e) C(=0)ORs, 

f) C(=0)Rs,or 

g) NRgR,; 



-118- 



WO 02/04462 PCT/USO 1/1 6507 

R 7 is 

a) P(=O)(OR 10 )2, 

b) CO(CH 2 ) j CON(CH3)(CH2)kS0 3 M + , 

c) an amino acid, 

5 d) C(=0)Ci.6alkyl, optionally substituted by NR 10 R 10 , or 

e) CO(CH 2 )„C0 2 H; 
R 8 and R9 are independently 

a) hydrogen, 

b) C3-8cycloalkyl, 
10 c) aryl, 

d) het, or 

e) Ci- 8 alkyl which is further optionally substituted with one or more aryl, het, halo, 

CN, CO2R10, SOjRio, OR10, NR10R10, CF 3 , or C 38 cycloalkyl; 

Rio is 

15 a) H or 

b) Ci-galkyl, optionally substituted with OH or OCi^alkyl; 
Rn and Ri 2 are independently 

a) hydrogen, 

b) halo, 
20 c) N0 2 , 

d) CN, 

e) Re, 

f) SOiNRgRi?, or 

g) Ci- 8 alkyl, which may be partially unsaturated and optionally substituted with 
25 one to three N 3 , halo, CN, Re or OR 7 ; 

aryl is 

a phenyl radical, optionally fused with a saturated or unsaturated carbocyclic or 
heterocyclic ring; at each occurrence, aryl may be substituted with one or more halo, 
CN, C0 2 Rio, SOiRio, OR10, NR10R10, CF 3 , C 3 . 8 cycloalkyl, or Ci^alkyl wherein 
30 Ci^alkyl is optionally substituted with ORi 0 ; 



het is 



a four- (4), five- (5), six- (6), or seven- (7) membered saturated or unsaturated 
heterocyclic ring having 1, 2, or 3 heteroatoms selected from the group consisting of 
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O, S, and NW, wherein W is hydrogen, Ci^alkyl, C(=0)OCi-4alkyl or absent, 
wherein het is optionally fused with a benzene ring, a carbcyclic or a heterocyclic 
ring; at each occurrence, het may be substituted with one or more halo, CN, CD 2 R 
SOjRic ORio, NRiqRio, C^alkyl, CF 3 , C^scycloalkyl, oxo or oxine; 



5 at each occurrence, a cycloalkyl may be substituted with Ci^alkyl, OR 10 , oxo, oxine, or a 
spiro fused het; 
i is 0, 1 or 2; 
j is 1, 2, 3, 4, 5, or 6, 
kis 1,2, 3, 4, 5, or 6; 
10 nis 1, 2, 3,4, 5, or 6; 

M is sodium, potassium, or lithium; and 
with the following provisos: 

a) at least one of R u R2, R3 and R4 is other than hydrogen; 

c) where Ri, R 2 , R3 and R4 are independently Cm alkyl, at least one of the alkyl groups 
15 is substituted with Re or OR 7 . 

2. A compound of formula I according to claim 1 which is formula I-A 




= a 



l 3 



I-A. 



20 



3. 



A compound of formula I according to claim 1 which is formula I-B 




I-B. 



4 



A compound of formula I according to claim 1 which is formula I-C 




*1*2 
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I-C. 

5 A compound of formula I according to claim 1 which is formula I-D 

R n 9 ? 



15 



R 1 R 2 

I-D. 

5 

6. A compound of formula I according to claim 1 which is formula I-E 

R11 S O 



! R 3 
ft, 

I-E. 



10 7. A compound of formula I according to claim 1 which is formula I-F 

R„ S O 



Rs. 

R: 



T R 3 
R, 

I-F. 




8. A compound of formula I according to claim 1 which is formula I-G 

R„ s o 

r^^t^n'' 

RiRa 

I-G. 

9. A compound of formula I according to claim 1 which is formula I-H 
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H n S O 




M2 

a 



I-H. 

10. A compound of formula I according to claim 1 which is formula I-I 

R,, S S 

a/ 3 

5 I-L 

1 1 . A compound of formula I according to claim 1 which is formula I-J 

R„ S S 



I-J. 

12 A compound of formula I according to claim 1 which is formula I-K 

Rn s s 

R 




10 ^ 

I-K. 

13. A compound of formula I according to claim 1 which is formula I-L 

Rn s s 




. r y 



I-L. 

15 14. A compound of formula I according to claim 1 which is formula I-M 
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a,, o s 

I R 3 

R, 

I-M. 

15. A compound of formula I according to claim 1 which is formula I-N 

Rn ° s 




"Ma > N" 



T R 3 



o. 

R, 

5 I-N. 

16. A compound of formula I according to claim 1 which is formula I-O 

R11 o s 



R1R2 



*""R 3 



I-O. 

17. A compound of formula I according to claim 1 which is formula I-P 

R11 ° s 



Ri R2 

10 




H 



I-P. 



18. A compound of claims 1 to 17 wherein Ri 1 is H, halo, or Ci^alkyl optionally 
substituted with one to three halo; and 
15 R12 is 



a) 


H, 


b) 


SOiRg, 


c) 


OR 8 , 


d) 


C(=0)OR8, 


e) 


C(=0)R8, 


f) 


NRgRg, 
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g) SOiRjjRg, or 

h) Ci_salkyl, which may be partially unsaturated and optionally substituted with 
one to three N 3 , halo, CN, or Re. 

19 A compound of claim 18 wherein Ri , and R J2 are hydrogen. 

20. A compound of claim 19 wherein R 5 is Q.galkyl substituted with OR* or het. 

21. A compound of claim 19 wherein R 5 is Ci^alkyl substituted with OH. 

22. A compound of claim 19 wherein R 5 is Ci^alkyl substituted with het. 

23. A compound of claim 22 wherein het is morpholinyl or thiomorpholinyl. 

24. A compound claim 19 wherein R 5 is 4-morpholinylmethyl 

25. A compound of claim 19 wherein R 5 is C,. 8 alkyl which is partially unsaturated and 
optionally substituted with ORg 

26. A compound of claim 19 wherein R 5 is propynyl. 

27. A compound of claim 26 wherein propynyl is substituted with OH. 

28. A compound of claims 20 to 27 wherein Y is CI. 

29. A compound of claims 28 wherein R 3 and R, are independently hydrogen. 

30. A compound of claim 29 wherein R t and R 2 are independently 

a) hydrogen, 

b) fluoro, 

c) Ci_8 alkyl substituted with Re or OR 7 ; 

d) aryl, 

e) het, or 
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f) Ri and R 2 together with the carbon to which they are attached form a six-(6) 
membered cycloalkyl or a het; 
wherein R6 is 

a) het, 
5 b) SOiRg, 

c) ORs or 

d) NR«R9; 
wherein R7 is 

a) P(=0)(ORio)2, 
10 b) CO(CH 2 )„CON(CH 3 )(CH 2 ) n S0 3 7^ or 

c) C(=0)Ci-6alkyl, 
wherein Rs and R 9 are independently 

a) hydrogen, 

b) aryl, 
15 c) het, or 

d) Ci-galkyl which is further optionally substituted with one or more aryl, het, 

halo, C0 2 Rio> SOiRio, or OR10; 

wherein Rio is 

a) Hor 

20 c) Ci^alkyl, optionally substituted with OH. 

31. A compound of claim 30 wherein Ri and R 2 are independantly H, 
C^alkylsubstituted with ORg wherein R 8 is H, or C M alkyl substituted with OR, 0 . 

25 32. A compound of claim 30 wherein Ri is H; R 2 is aryl wherein aryl is optionally 
substituted with one or two halo, CN, OR10, or C M alkylsubstituted with ORi 0 . 

33. A compound of claim 30 wherein Ri is H; R 2 is aryl wherein aryl is fused with a 
heterocyclic ring. 

30 

34. A compound of claim 33 wherin the R 2 is 1,3-benzodioxolyl or 1,4-benxodioxinyl. 

35. A compound of claim 30 wherein Ri is H; R 2 is het. 
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36. A compound of claim 35 wherein net is a five- (5) or six- (6) membered saturated or 
unsaturated heterocyclic ring having 1, 2, or 3 heteroatoms selected from the group 
consisting of O, S, and NW, wherein W is hydrogen, C^alkyl, C(=0)OCi^alkyl or 
absent, wherein het may be substituted with one or more halo, C,u,alkyl, CF 3 , oxo or 
oxine. 

37. A compound of claim 36 wherein het is pyridinyl 

38. A compound of claim 36 wherein het is a five- (5) membered heterocyclic ring. 

39. A compound of claim 30 wherein R, and R 2 together with the carbon to which they 
are attached form a het. 



40. A compound of claim 39 wherein het is a five- (5) or six- (6) membered 
heterocyclic ring having 1, 2, or 3 heteroatoms selected from the group consisting of O, S, 
and NW, wherein W is hydrogen, C^alkyl, or C(=0)OC,^alkyl, wherein het may be 
substituted with one or more halo, OR 10 , Ci^alkyl, CF 3 , oxo or oxine. 

41. A compound of claim 40 wherein het is a (6) membered heterocyclic ring. 

42. A compound of claim 41 wherein het is pyran, piperdine, or thiopyran. 

43. A compound of claim 30 wherein Rj and R 2 together with the carbon to which they 
are attached form a six- (6) membered cycloalkyl 

44. A compound of claim 43 wherein cycloalkyl is optionally substituted with oxo, or 
ORio. 



45. A compound of claim 30 wherein 
R2 is hydrogen; 

Ri is Q.8 alkyl substituted with Rg or OR 7 ; 
where R$ is 

a) het, 
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b) SRg, 

c) OR 8 or 

d) NR 8 R 9 ; 
wherein R7 is 

5 a) (P=0)(OCH 3 )2, 

b) CO(CH 2 )nCON(CH3)(CH2)nS0 3 'M + , or 

c) C(=0)CH 3 , 
wherein R 8 and R9 are independently 

a) hydrogen, 
10 b) het, or 

c) Ci-salkyl, which is optionally substituted with one or two het, CO2R10, 
SOjRio, or OR10; and 
wherein Rio is 

a) Hor 

15 b) C^alkyl, optionally substituted with OH, or OCi^alkyl; 

46. A compound of claim 45 wherein Ri is Ci. 8 alkyl substituted with het. 

47. A compound of claim 46 wherein het is piperidinyl, morpholinyl, thiomorpholinyl, 
20 piperazinyl, N-Ci^alky substituted piperazinyl, pyrrolidinyl, pyridyl, imidazolyl, or N-Q- 

4 alky substituted imidazol. 

47. A compound of claim 46 wherin het is morpholinyl. 

25 48. A compound of claim 47 wherein het is pyridinyl. 

49. A compound of claim 45 wherein Ri is d-g alkyl substituted with OH or OC^alkyl. 

50. A compound of claim 49 wherein R\ is Ci^ alkyl substituted with OH. 

30 

51. A compound of claim 45 wherein Ri is Ci- 8 alkyl substituted with SRg. 

52. A compound of claim 5 1 wherein Rg is het. 

-127- 



DMcrw.m /wn nonAi*WA 1 t 



WO 02/04462 



PCT/US01/16507 



53. A compound of claim 5 1 wherein R 8 is Ci^alkyl optionally substituted with one or 
two ORio- 

5 54. A compound of claim 45 wherein Ri is Ci^ alkyl substituted with NR»R 9 . 

55. A compound of claim 54 wherein Rs is H, and R 9 is het. 

56. A compound of claim 55 wherein het is a six- (6) membered heterocyclic ring 

10 having 1, 2, or 3 heteroatoms selected from the group consisting of O, S, and NW, wherein 
W is hydrogen, Ci^alkyl, or absent 

57. A compound of claim 56 wherein het is pyridinyl. 

15 58. A comound of claim 54 wherein Rs is H, and R 9 is Ci. 8 alkyl optionally substituted 
with het. 

59. A compound of claim 58 wherein het is a six- (6) membered heterocyclic ring 
having 1, 2, or 3 heteroatoms selected from the group consisting of O, S, and NW, wherein 

20 W is hydrogen, Ci^alkyl, or absent. 

60. A compound of claim 59 wherein het is pyridinyl. 

61. A compound of claim 54 wherein Rg is H, and R 9 is Ci-galkyl optionally substituted 
25 with one or two ORi 0 . 

62. A compound of claim 45 wherein Ri is hydroxymethyl, morpholinylmethyl, 
(pyridinylmethyl)aminomethyl, (dimethylamino)methyl, (hydroxyethyl)sulfanylmethyl, (1- 
methyl-lH-imidazol-2-yl)sulfanylmethyl, -CH 2 OCO(CH 2 )6CON(CH3)(CH2)2S03"M + , 

30 -CH 2 OC(=0)CH 3 , CH 2 OP(=0)(OMe)2, (4-methyH-piperazinyl)methyl, 

1-pyrrolidinylmethyl, (2,3-dihydroxypropyl)aminomethyl, (2-hydroxyethyl)aminomethyl, 
1-piperidinylmethyl, bis(2-hydroxyethyl)aminomethyl, 1 H-imidazol- 1 -ylmethyl , 
(methylsulfanyl)methyl, (tert-butylsulfanyl)methyl, methylsulfanyl acetate, 
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63. A compound of claim 62 wherein Ri is hydroxymethyl, morpholinylmethyl, (2- 
pyridinylmethyl)anrinomethyl, (3-pyridinylmethyl)aminomethyl, (dimethylamino)methyl, 
(2-hydroxyethyl)sulfanylmethyl, (l 7 methyl-lH-iinidazol-2-yl)sulfanylmethyl, 
OP(=0)(OCH 3 ) 2 , -CH 2 OCO(CH2)6CON(CH3)(CH2)2S0 3 "M + 5 or -CH 2 OC(=0)CH 3 . 

64. A compound of claims 12 wherein Ri and R 2 are independently hydrogen, R3 and R4 
are independently 

a) hydrogen, 

b) fluoro, or 

c) C1.8 alkyl substituted with Re or OR 7 ; 
where Re is 

a) het, 

b) SOiRg, 

c) ORg or 

d) NRgR 9 ; 
wherein R7 is 

a) P=0)(OH) 2 , 

b) (P=0)(C^alkoxy) 2 , 

c) CO(GH 2 ) n CON(CH 3 )(CH 2 )„S0 3 'M + , or 

d) C(=0)C,.6alkyl, 
wherein R* and R9 are independently 

a) hydrogen, 

b) aryl, 

c) het, or 

d) Ci-galkyl which is further optionally substituted with one or more aryl, het, 
halo, CO 2 Ri 0 , SOjRio, or ORi 0 ; 

wherein Rio is 

a) Hor 

d) Ci^alkyl, optionally substituted with OH. 
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65. A compound of claim 20 wherein R 3 and R4 are independently fluoro or 
hydroxymethyl. 



66 A compound of claim 20 wherein R 3 is hydrogen and R4 is phenyl, 
morpholinylmethyl, or hydroxymethyl. 

67. A compound of claim 22 wherein R4 is morpholinylmethyl. 

68 A compound of claim 1 which is 

a) N-(4-Chlorobenzyl)-2-(hydroxy^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

b) N-(4-Chlorobenzyl)-2-(K or S)- (hydroxymethyl)-9-(moipholin^ 
23-dihydro-7H-[l,4]oxazino[2,3,4-ij]qt^ 

c) N-(4-CWorobenzyl)-9-(morphoU^ 

7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 

d) N-(4-CMorobenzyl)-9-(moiphol^ 

7H-[ 1 ^loxazino^^^ijlquinoline^-carboxamide, 

e) N-(4-Chlorobenzyl)-9-(morpholin-4-^^ 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

f) N-(4-CWorobenzyl>9Kmorpholin-4-ylmethyl)-7-oxo-2-(jR or S)-pyridin-3-yl-2,3- 
dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoUne-6-carboxamide, 

g) N-(4-CMorobenzyl)-2,9-bis(moip^^ 

[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

h) 2-[(rm-Butylsulfanyl)methyl]-N-(^ 

2,3-dihydro-7H-[ 1 ,4]oxazino[23»4-ij]quinoline«6-carboxamide, 

i) N-(4-Chlorobenzyl)-2-{ [(2-hydroxyethyl)sulfanyl]me^ 
ylmethyl)-7-oxo-23-dihydro-7H-[l^^^ 

j) N-(4-Chlorobenzyl)-2-{ [(1 -methyl- lH-imidazol-2-yl)sulfanyl]methyl} -9- 

(morpholin-4-ylmethyl)-7-oxo-23-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide, 

k) NK4-CWorobenzyl)-9"(moipholin-4-ylmethyl>7-<)xo-2- { [(3- 
pyridinylmethyl)amino]methyl^^^ 
carboxamide, 
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!) [6- { [(4-Chlorobenzyl)amino]carbonyl } -9-(morpholin-4-ylmethyl)-7-oxo-2,3- 

dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinolin-2«yl]methy] acetate, 
m) N-(4-CWorobenzyl)-9Kmorpholin-4-ylmethyl)-7-oxo-2-(/f or [(3- 

pyridinylmethyl)ami^ 
5 carboxamide, 

n) N-(4-CMorobenzyl)-2-(3-hydro^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
o) N-(4-CWorobenzyl)-9-(moiphoUn^ylmethyl)-7-oxo-2-(/J or 5)-pyridin-2-yl-2,3- 

dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
10 p) N-(4-CMorobenzyl)-2-[3-(hyd^ 

2,3-dihydro-7H-[ 1 ,4]oxazino[23»4-ij]quinoline-6-carboxamide, 
q) N-(4-Chlorobenzyl)-2-[2-(hydro^ 

2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
r) N-(4-CMorobenzyl)-2-( 1 -methyl- lH-imidazol-2«yl)-9-(morpholin-4~ylmethyl)-7- 
15 oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

s) N-(4-Chlorobenzyl)-2-(2-fu^ 

[ 1 ,4]oxazino[23»4-ij]quinoline-6-carboxamide, 
t) N-(4-CMorobenzyl)-2-(3K;yanophe^ 

dihydro-7H-[l ,4]oxazino[23,4-ij]quinoline-6-carboxaiiiide, 
20 u) N-(4-C^orobenzyl)-2-(3-f^ 

[ 1 ,4]oxazino[23,4-ij]qiiinoline-6-carboxamide, 
v) N-(4-Chlorobenzyl)-9-(morpho 

[1 ,4]oxazino[23*4-ij]quinoline-6-carboxainide, 
w) NK4-CWorobenzyl>2-(3,5-^uorophenyl)-9-(morpholin 
25 dihydro-7H-[ 1 ,4]oxazino[23,4-ij]qiiinoline-6-carboxamide 9 

x) 2-( 1 3-Benzodioxol-5-yl)-N-(4-<:M^ 

dihydro-7H-[l ,4]oxazino[23,4-ij]quinoline-6^arboxamide, 
y) N-(4-Chlorobenzyl)-2-(2,3-dihydro-l ,4-benzodioxin-6-yl)-9-(moipholin-4- 

ylmethyl)-7-oxo-2,3-<Iihydro-^ 
30 z) 2-(l 3-Benzodioxol^yl)-N-(4^hlorob^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
aa) 2-[3,5-bis(Methoxymethoxy)phenyl]-N-(4^hlorobenzyl)-9-(m 

7-oxo-2,3-dihydro-7H41>4]oxazino[23^ 
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bb) N-(4-CMorobenzyl)-9Kmo^ 

[ 1 ,4]oxazino[23,4-ij]quinoline-6^arboxamide, 
cc) N^4-CM>robenzyl)-2,2-bis[(metho^ 

7^xo-23-^ydro-7H-[l ,4]oxaz^ 
dd) N-[(4-CWorophenyl)methyl]-9*^4-morpholinylmethyl)^ 

dioxospiro[cyclohexane- 1 ,2' (3 '/f)-[7H]pyrido[ 1 2£-de] [ 1 ,4]benzoxazine]-6' - 

carboxamide, 

ee) N-[(4-Chlorophenyl)methyl]-4-hydroxy-9 , -(4-mo^pholinylmethyI>7 , - 

oxospiro[cyclohexane- 1 ,2' (3 9 H)-[7H]pyrido[ 1 ,2,3-<fe] [ 1 ,4]benzoxazine]-6' - 

carboxamide, 
ff) NK4-CMorobenzyl)-3,9-bis(m^ 

[1 ,4]oxazino[23,4-ij]quinoline-6-caiboxamide s 
gg) N^4-Chlorobenzyl)-9-(morpholin^^ 

[1 ,4]oxa2ino[23^ij]quinoline-6-carboxamide, 
hh) N-(4-CUorobenzyl)-2,2-difluoro-9-(morpholin^ytoethyl)-7 

[ 1 ,4]oxazino[23 9 4-ij]qiiinoline-6-carboxamide, 
ii) N-(4-C3iloroben2yl)-2-[(methy^ 

2,3-dihydro-7H-[l,4]oxazino[2,3,4^^ 
jj) N-(4-CMorobenzyl)-2-[(dimet^ 

2,3-dihydro-7H-[l,4]oxazino[2,3,44j]qv^ 
kk) N<4-CMorobenzyl)-2-[(4-methyM 

7^>xo-2,3<lihydrcK7H-[l,4]oxazino[2,3,^ 
11) Methyl ( { [6- { [(4^:Uorobenzyl)amino]carbonyl } -9-(morpholin-4-ylmethyl)-7-oxo- 

2,3-dihydro-7H-[ 1 ,4] oxazino[2,3 ,4-ij]quinolin-2-yl]methyl } thio)acetate, 
mm) N-(4-Chlorobenzyl)-9-(morpholin^-ylmethyl)-7-oxo-2-( 1 -pyrrolidmylmethyl)-2,3- 

dihydro-7H-[l ,4]oxazino[23 9 4-ij]quinoline-6-caiboxamide, 
nn) N-(4-Chlorobenzyl>2- { [(2,3-dihydroxypropyl)sulf anyl]methyl } -9-(morpholin-4- 

ylmethyl)-7-oxo-2,3-diliydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-<^irboxamide, 
oo) N-(4-Chlorobenzyl)-2-{ [(2,3-dihydroxypropyl)amino]methyl}-9Kniorpholin-4- 

ylmethyl)-7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-^:arboxamide, 
pp) N-(4-Chlorobenzyl>2-{ [(2-hydroxyethyl)amino]methyl }-9-<morpholm-4-ylmethyl)- 

7K>xc^2,3-dihydro-7H-[l,4]oxazino[2,3,^^^ 
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qq) N-(4~CMorobenzyl)-9-(morpholin-4-ylmethyl)-7-oxo-2-( 1 -piperidinylmethyl)-2,3- 

dihydro-7H-[ 1 ,4]oxazino^ 
rr) 2- { [bis(2-Hydroxyethyl)amino]methyl } -N-(4-chlorobenzyl)-9-(morpholin-4- 
ylmethyl)-7-oxo-2,3-dihydro-7H-[l,4]oxazino[^^ 
5 ss) N-(4-Chlorobenzyl)-9-(morpholin-4-ylmethyl)-7-oxo-2-{ [(2- 

pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide, 
tt) 2-[(8-{ [6-{ [(4-Chlorobenzyl)amino]caA^ 

dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinolin-2-yl]methoxy } -8- 
10 oxooctanoyl)(methyl)aniino]ethanesulfonic acid sodium salt, 

uu) [6- { [(4-Chlorobenzyl)amino]carbonyl } -9-(morpholin-4-ylmethyl)-7-oxo-2,3- 

dihy<ko-7H-[l,4]oxazino[23,4-ij]quinolin-2-yl]methyl dimethyl phosphate, 
w) N-(4-Chlorobenzyl)-9-(morpholin-4-ylmethyl)-7-oxo-2- { [(4- 

pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6- 
15 carboxamide, 

ww) N-(4-Chlorobenzyl)-2-(lH4m^ 
23-dihydro-7H-[l,4]oxazmo[2^ 
xx) N-(4-Chlorobenzyl>2- { [(4^Uorobenzyl)amino]methyl } ~9-(morpholin-4-ylmethyl)- 
7-oxo-2^-dihydro-7H-[l,4]oxazino[2,3^ 
20 yy) N-(4<^orobenzyl)-3-(hydroxymeth^ 

dihydro-7H-[ 1 ,4]oxa2ino[2,3,4-ij]qiiinoline-6-carboxamide, 
zz) N-(4-CMorobenzyl)-2-(4-hydr^ 

dihydro-7H-[l ,4]oxazino[2,3,4-ij]quinoline-6H:arboxamide, 
aaa) N-(4-Chlorobenzyl)-2- { 3-[(methoxymethoxy)methyl]phenyl } -9-(moipholin-4- 
25 ylmethyl)-7K>xcK2,3-dihydr^ 

bbb) N-(4-Chlorobenzyl)-2- { 2-[(methoxymethoxy)methyl]phenyl } -9-(morpholin-4- 

ylmethyl)-7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
ccc) N-(4-CMoroben2yl) r 2^2-hyckoxyphenyl)-9-(moipholin^yto 
dihydro-7H-[l,4]oxazino[2,3,4-ij]quinohne-6^arboxamide, 
30 ddd) N-[(4-CMorophenyl)methy^ 

oxospko[4H'pyrm^2\3 9 Hy[7H]pyndo[l 9 2^de] [l,4]benzoxazine]-6'- 
carboxamide, 
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eee) 1 , 1-Dimethylethyl 6-[[[(4^Morophenyl)methyy 

moipholinylmethyl)-7'H>xospko[piperi 

[ 1 ,4]benzoxazine]- 1-carboxylate, 
fff) N-[(4<:hlorophenyl)methyl]-9X4-mo^^ 

4,2'(3 , fl)-[7//]pyrido[l,2,3^] [l,4]benzoxazine]-6*-carboxamide, 
ggg) N<4-CWorobenzyl)-2,2-bis(hydroxymethyl)-9-(morpholm 

dihydro-7H-[ 1 ,4]oxazino[23,4~ij]quinoline-6-carboxamide, 
hhh) N-[(4-Chlorophenyl)methyl^^ 

oxospiro[7H-pyrido[ 1 ,2,3-<&]-l ,4-benzoxazine-2(3if) ,4' -[4H] thiopyran]-6- 

carboxamide, 
iii) N-(4-CMorobenzyl)-9-(mo^ 

[ 1 ,4]oxazino[23,4-ij]quinoline-6-cart)oxamide, 
jjj) N-(4<;morobenzyl)0,3-bis(hydroxymethyl>-9-(3-hydroxy- 1 -propynyl)-7-oxo-2,3- 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-<:ait>oxamide, 
kkk) N-(4-Chlorobenzyl)-3^-bis(hydroxymethyI)-9-(3-hydro 

dihydro-7H-[ 1 ,4]oxazino[23»4-ij]quinoline-6-carboxamide, 
111) NK4-Chlorobenzyl)-2-[2-(methoxymethoxy)phenyl]-9-(morphoU^ 

oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
mmm) N-(4-Chlorobenzyl)-2- { 4- [(methoxymethoxy)methyl]phenyl } -9-(morpholin-4- 

ylmethyl)-7^xo-23-dihydro-7H-[l,4fc^ 
nnn) 2-[23-bis(Methoxymethoxy)pte^ 

7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]q\iinoline-6-carboxamide, 
ooo) N-[(4-C^orophenyl)methylH 

oxospiroCpiperidine^^XS'/O-^^pyridoCl^.S-de] [l,4]benzoxazine]-6'- 

carboxamide, 

ppp) N-[(4-Chlorophenyl)methyl]-9* '-(4-morpholinylmethyl)dispiro[ 1 ,3-dioxolane-2, 1 *- 
cyclohexane^'^'^S^/O-™ pyrido[l,2,3-de] [l,4]benzoxazine].6 , '-carboxamide, 
or a pharmaceutically acceptable salt. 

69. A compound 1 which is 

a) N-(4-Chlorobenzyl)-2-(hydroxymethy 

dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-<^iitx>xamide, 
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b) N-(4-Chlorobenzyl)-2-(^ or S)- (hydroxymethyl)-9-(moipto 
tWoxo-2,3-dihydro-7H-[l ,4]oxa 

c) N-(4-CMorobenzyl)-9<morphoUn^ 
7H-[l,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

5 d) N-(4-CMorobenzyl)-9-(^^ 

7H-[l,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

e) N-(4-Chlorobenzyl)-9-(moiphoUn^ylmethyl)-7-thiox 
7 H-[ 1 ,4]oxazino[23,4-ij]quinoline-6^arboxamide, 

f) N-(4-Chlorobenzyl>^^ or S)-pyridin-3-yl-2,3- 
10 dihydro-7H-[l,4]oxazino[23,4-ij]quinoline-6-carboxaim 

g) N-(4<?Morobenzyl)-2,9-bis(mo 

[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

h) 2-[(te^Butylsulfanyl)m^ 
thioxo-2,3-dihydro-7H-[l,4]oxazi^ 

15 i) N-(4-Chlorobenzyl)-2-{ [(2-hydroxyethyl)suIfanyl]methyl}-9-(morpholin-4- 

ylmethyl)-7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23 s 4-ij]quinoline-6-carboxamide, 
j) N-(4-Oilorobenzyl)-2-{[(l-methyl-lH-imidazol-2-yD 
(morpholin^-ylmethyl^ 
carboxamide, 

20 k) N-(4-CWorobenzyl)-9-(morpholin^ylmethyl)-7-thioxo-2- { [(3- 

pyridinylmethyl)ainino]inethyl }-23-dihycko-7H-[l ,4]oxazino[23,4-ij]quinoline-6- 
carboxamide, 
1) [6-{ [(4-CMorobenzyl)amino]caA^^ 
dihydro-7H-[l,4]oxazino[2,3,44j]q 
25 m) N-(4-CMorobenzyl)-9-(morpho^ or S)-{ [(3- 

pyridinylmethyl)amino]methyl }-2,3-dibydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide, 
n) NK4-CMorobenzyl>2K3-hydrox^ 

dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6^arboxamide, 
30 o) N-(4<^orobenzyl)-9-(morphoIin^yImethyI)-7»thioxo-2-(/? or ^-pyridin^-yl^^- 
dihydro-7H-[l,4]oxazino[2,3,44j]qum^ 
p) N-(4-Chlorobenzyl>2-[3-(hydroxymethyl)phenyl]-9-(morpholm 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
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q) N^4-Oilorobenzyl)^ 

thioxo-2,3-dihydro-7H-[ 1 »4]oxazino[23,4-ij]quinoline-^K^iboxainide, 
r) N-(4~Chlorobenzyl)-2-( 1 -methyl- lH-imidazol-2-yl)-9-(morpholin-4-ylmethyl)-7- 

thioxo2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
5 s) N-(4-(^orobenzyl)-2^2-fi^ 

[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
t) N-(4-Chlorobenzyl)-2-(3-cyanophen^^ 

dihydro-7H-[M]oxazino[23,4-y^ 
u) N-(4-CMorobenzyl)-2-(3- 
10 [1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

v) N-(4-<^orobenzyl)-9-(morp^^ 

7H-[l,4]oxazino[23,4-ij]quinoline-6^arboxamide, 
w) N<4-CMorobenzyI)-2-(3,5-dfflu^^ 

dihydro-7H-[l ,4]oxazino[23,4-ij]qiiinoline-6^arboxamide, 
15 x) 2-(l 3-Beiuodioxol-5-yl)-N-(4-cMor^^ 

2,3-dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxamide, 
y) N-(4-CMorobenzyI)-2^23-^ 

ylmethyl)-7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxaxnide, 
z) 2-( 1 3-Benzodioxol-4-yl)-N-(4-cMoro^ 
20 23-dihydro-7H-[l,4]oxazino[23,4-ij]quinoline-6^arboxamide, 
aa) 2-[3,5-bis(Methoxymethoxy)phenyl]-N^^ 

7-thioxo-2,3-<lihydro7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6^aiboxamide, 
bb) N-(4-CMorobenzyl)-9-(morpho 

7H-[l,4]oxazino[23,4-ij]quinoline-6^arboxamide, 
25 cc) N-(4-CMorobenzyl)-2,2-bis[(me^^ 

7-thioxo-23-^ydro-7H-[l,4]oxazm^ 
dd) N-[(4-CMorophenyl)methyl]-9X^^ 

thioxospkoIcyclohexane-l^XS^-^iflpyridotl^^-^fe] [l,4]benzoxazine]-6*- 

carboxamide, 

30 ee) N-[(4-ChIorophenyl)methyI]-4-hydroxy-9 X4-morphoIinylme thyiyj 9 - 

tWoxospiro[cyclohexane-l^X3*^-[7//]pyrido[l^,3^te] [ 1 ,4]benzoxazine]-6' - 
carboxamide, 
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ff) N-(4<!Morobenzyl)-3,94Ms(morphoU^^ 

[ 1 ,4] oxazino [2,3 ,44j]quinoline-6-carboxamide, 
gg) N-(4-CMorobenzyl)-9Kmoip^^ 

[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
5 hh) N^4-Chlorobenzyl)-2,2-difluoro^^ 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
ii) N-(4-CUorobeii2yl)-2-[(methylsulfanyl)methyl]-9-(morpholin^ 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
jj) N-(4-Chlorobenzyl)-2-[(dimethylamino)methyI]-9-(m 
10 thioxo-2,3-dihydro-7H-[l,4]oxa^ 
kk) N-(4-Chlorobenzyl)-2-[(4-methy^ 

7-thioxo-23-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxaiiiide, 
11) Methyl ( { [6- { [(4-chlorobenzyl)amino]carbonyl } -9-(morpholin-^ylmethyl)-7- 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoUn-2-yl]methyl}thio)acetate, 
15 mm) N-(4-Chlorobenzyl)-9-(morpholin-^ylmethyl)-7-thioxo-2-( 1 -pyrrolidinylmethyl)- 

2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
nn) N-(4-Chlorobenzyl)-2-{ [(2,3-dihydroxypropyl)sulfanyl]methyl }-9-(morpholin-4- 

ylmethyl)-7-ttaoxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxamide, 
oo) N-(4-(^orobenzyl)-2-{[(23-dihydroxypropyl)amino]methyl^ 
20 ytaethyl)-7-thioxo-23-dihyd^^ 

pp) N-(4-Chlorobenzyl)-2- { [(2-hydroxyethyI)amino]methyl } -9-(morpholin-4-ylmethyl)- 

7-tMoxo-2,3-dihydro-7H-[l,4]oxazin^^ 
qq) N-(4-CMorobenzyl)-9-(mo^ 

2,3-dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxamide 9 
25 rr) 2-{ |>is(2-Hydroxyethyl)amino]methyl} -N-(4-chlorobenzyl)-9-(morpholin-4- 

ylmethyl)-7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxaziBo[23,4-ij]quinoline-6-carboxamide, 
ss) N-(4<Morobenzyl)-9Kmoiph^^ [(2- 

pyridinylmethyl)amino]metbyl }-23-dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6- 

carboxamide, 

30 tt) 2-[(8- { [6- { [(4-Chlorobenzyl)amino]carbonyl } -9-(morpholin-4-ylmethyl)-7-thioxo 
2,3-dihycko-7H41,4]oxazino[2,3,^ 
oxooctanoyl)(methyl)amino]ethanesvdfonic acid sodium salt, 
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uu) [6- { [(4-Chloroben2yl)aiiiino]carbonyl } -9-(morpholin-4-ylmethyl)-7-thioxo-2,3- 

dihydra-7H-[l,4]oxazino[23,4-ij]quinolin-2-yl]methyl dimethyl phosphate, 
w) NK4-CUorobenzyl)-9Kmorpholin^ylmethyl>7-thioxo-2- { [(4- 

pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[l ,4]oxazino[23,4-ij]quinoline-6- 
5 carboxamide, 

ww) N-(4-CWorobenzyl)-2^1H-imidazol-l-ylmethyl)-9-(morpholin^^ 

thioxo-2,3-dibydro-7H-[ 1 ,4]oxazino[23»4-ij]quinoline-^-caiboxamide, 
xx) N-(4-Chlorobenzyl)-2- { [(4-chlorobenzyl)amino]methyl } -9-(morpholin-4-ylmethyl)- 

7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-c^boxamide, 
10 yy) N-(4-CMorobenzyl)-3-(hydroxyme^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]qiiinoline-6<:arboxamide, 
zz) N<4-CMorobenzyl)-2-(4-hydroxypheny^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
aaa) N-(4-CMorobenzyl)-2-{ 3-[(methoxymethoxy)methyl]phenyl }-9-(morpholin-4- 
15 ylmethyl)-7-ttaoxcH23-dih^ 

bbb) N-(4-Chlorobenzyl)-2- { 2-[(methoxymethoxy)methyl]phenyl }-9-(morpholin-4- 

ylmethyl)-7-thioxo-23-dihydro-7H^^ 
ccc) N^4<:Moroben2yl)-2K2-hydroxypte 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
20 ddd) N^(4-CMorophenyl)methyl]^^ 

thioxospko[4#-pyran^,2'^^^ [l,4]benzoxazine]-6'- 

carboxamide, 

eee) 1,1-Dimethylethyl 6-[[[(4^Uorophenyl)methyl]amino]carbonyl]-9 , -(4- 

morpholinylmethyl)-7'-tlnoxo^ 
25 [1 ,4]benzoxazine]- 1 -carboxylate, 

fff) N-[(4-CWorophenyl)methyl]-9 , -(4-moipholinylineth^ 

4^'(3*H)-[7/flpyrido[l^,3-de] [l^benzoxazinej^'-carboxamide, 
ggg) N<4<:Morobenzyl)-2,2-bis(hydro^ 

2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-^arboxamide, 
30 hhh) N-[(4<Morophenyl)methyl]-2\3\5\^ 

thioxospiro[7if-pyrido[ 1 22-de\- 1 A-benzoxazine-2(3jH),4' -[4H]thiopyran]-6- 

carboxamide, 
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iii) N<4-Cmoroben2^1)-9-^ 

[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
jjj) NK4-Chlorobenzyl)-33-bis(hydroxymethyl)-9-(3-hydroxy- 

2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
5 kkk) N-(4<:hlorobenzyl)-33-bis(hydroxym 

dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxamide, 
111) N^4<Morobenzyl)-2-[2-(methoxymetho^ 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2^,4-ij]quinoline-6-carboxamide, 
mmm) N-(4-Chlorobenzyl)-2- { 4-[(methoxymethoxy)methyl]phenyl } -9-(morpholin-4- 
10 ylmethyl)-7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3»4-ij]quinoline-6-carboxamide, 

nnn) 2-[23-bis(Methoxymethoxy)phenyl]-N-(^^ 

7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxainide, 
ooo) N-[(4-Chlorophenyl)methyl]- 1 -methyl-9 ' -(4-morpholinylmethyl)-7 ' - 

thioxospiro[piperidine-4,2* (3 *H)-[7H]pyrido[ 1 ,2,3-<fe] [ 1 ,4]benzoxazine]-6' - 
15 carboxamide, or a pharmaceutically acceptable salt. 

70 A compound of claim 1 which is 
a) N-(4-CMorobenzyiy2-(hyd 

dihydro-7H-[ 1 ,4]oxazmo [23 ,4^ 
20 b) N-(4-Chlorobenzyl)-2-(jR or 5)- (hydroxymethyl)-9-(morpholin-4-ylmethyl)-7-oxo- 

23-dihydro-7H-[l,4]oxazino[23,4-ij]quinoUne-6-carboxamide, 

c) N-(4-Chlorobenzyl)-9^moipholm^ 
7H-[l,4]oxazino[23,4-ij]qiiinoline-6-carboxamide, 

d) NK4-CMorobenzyl)-9-(morpho^ 

25 7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxaiiude, 

e) NK4-CMorobenzyl)-9-(morpholin^-yto 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6^arboxamide, 

f) N-(4-CMorobenzyl)-9^morpholin^ylmethyl)-7-oxo-2K^ or 5)-pyridin-3-yl-2,3- 
dihydro-7H-[l,4]oxazino[23»4-ij]quinoUne-6K:aAoxaniide, 

30 g) N-(4<Morobenzyl)-2,9-bis(morpto 

[ 1 ,4]oxazino[23»4-ij]quinoline-6-carboxamide, 
h) 2-[(terM5utylsulfanyl)meto^ 

2,3-dihydro-7H-[ l ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
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i) N-(4-Chlorobenzyl)-2- { [(2-hydroxyethyl)sulfanyl]methyl } -9-(morpholin-4~ 

ylmethyl)-7-oxo-23-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
j) N-(4-CMoroben2yl)-2-{[(l-met^ 

(moipholin^ylmethyl)-7-ox(>2,3-<iihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6- 
5 carboxamide, 

k) N-(4-Chlorobenzyl)-9-(moipholin^ylmethyl)-7-oxo-2- { [(3- 

pyridinylmethyl)amino]methyl }-23-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide, 

1) [6- { [(4-Chlorobenzyl)amino]carbonyl } -9-(morphoUn-4-ylmethyl)-7-oxo-23- 
10 dihydro-7H-[l ,4]oxazino[2,3,4-ij]quinolin-2-yl]methyl acetate, 

m) N-(4-CWorobenzyl)-9-(moiphoUn-4-ylmethyl)-7-oxc>-2-(/? or S)- { [(3- 

pyridinylmethyl)amiiio]methyl }-23-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6- 

carboxamide, 
n) N-(4-Chlorobenzyl)-2-(34iydroxypte 
15 dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

o) N~(4-Chlorobenzyl)-9-(morpholin-^ylmethyl)-7-oxo-2-(i? or 5)-pyridin-2-yl-2,3- 

dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
p) N-(4-CWorobenzyl)-2-[3-(hyckoxymethyl)phenyl]-9-(morpholin 

2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
20 q) N-(4-CWorobenzyl)-2-[2-(hydro^ 

2,3niihydro-7H-[l,4]oxazino[23,4-ij]quinoline^5K:arboxamide, 
r) N-(4-Chlorobenzyl)-2-( 1 -methyl- 1 H-imidazol-2-yl)-9-(morpholin-4-ylmethyl)-7- 

oxo-23-dihydro-7H-[l,4]oxazino[23,4^ 
s) N-(4-CMorobenzyl)-2-(2-f^ 
25 [l,4]oxazino[23,4-ij]qiiinoline-6-carboxamide, 
t) N-(4-CMorobenzyl)-2-(3^yan^^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxainide, 
u) N-(4-Cmorobenzyl>2K3-furyl)-9-(morpholin^ 

[ 1 ,4]oxazino[23,4-ij]quinoline-6-caiboxaiiiide, 
30 v) N-(4-Chlorobeii2yl)-9-(morpholin 

[ 1 ,4]oxazino[23»4-ij]quinoline-6-carboxamide, 
w) N-(4-CMorobenzyl)-2^33-<iifl^^ 

dibydro-7H-[ 1 ,4]oxazino[23,4-ij]qtiinoline-6-caiboxamide, 
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x) 2-( 1 3-Benzodioxol-5-yl)-N-(^^ 

cUhydro-7H-[l,4]oxa2ino[23,4-y^ 
y) N-(4-ChIorobenzyl)-2-(2,3-dihydro 1 ,4-benzodioxin-6-yl)-9-(morpholin-4- 

ylmethyl)-7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
5 z) 2-( 1 3-Benzodioxol-4-yl)-N-(4^hlor^^ 

dihydro-7H-[ 1 ,4]oxazino[23»4-ij]quinoline-6-carboxamide, 
aa) 2-[3,54ns(Methoxymethoxy)phenyl]-^ 

7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxainide, 
bb) N-(4<:Morobenzyl)-9Kmo^^ 
10 [1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 

cc) N-(4-C^oroben2yl)-2,2-bis[(methoxymethoxy)methy 

7^xo-23^hydro-7H-[l,4]oxazino[23»4-ij]quinoUne-6-carboxaim 
dd) N-[(4<:Worophenyl)methyl]-9 , -(4-morpholinylmethyl)^J , - 

dioxospiro[cyclohexane-l ,2' (3*flH7if|pyrido[ 1 ,2 9 3-de] [ 1 ,4]benzoxazine]-6' - 
15 carboxamide, 

ee) N-[(4-Chlorophenyl)methyl]^hy^ 

oxospiro[cyclohexane- 1 ,2'(3 'i?)-[7iflpyrido[ 1 ,2,3-Je] [ 1 ,4]benzoxazine]-6'- 

carboxamide, 

ff) N^4-Cmorobenzyl>3,9-bis(morpholin^-ylmethyl)-7-oxo 
20 [l,4]oxazino[23 s 4-ij]quinoline-6-carboxamide, 

gg) N-(4-Chloroben2yl)-9-(morpholin^ylmethyl)-7-oxo-2-pheny 

[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxamide, 
hh) N-(4-(^orobenzyI)-2£^ 

[ 1 ,4] oxazino[2,3 ,4-ij]quinoline-6-carboxamide, 
25 ii) N-(4-Chlorobenzyl)-2-[(methylsulf anyl)methyl] -9-(morpholin-4-ylmethyl)-7-oxo- 
2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
jj) N^4-(^orobenzyl)-2-[(dimethylamino)methyl]-9-(mo^ 

2,3-dihydro-7H-[l,4]oxazino[2,3,4-ij^^ 
kk) N-(4-Chlorobenzyl)-2-[(4-methyl- 1 -piperazinyI)methyl]-9-(moipholin-4--ylmethyl)-- 
30 7K)xo-23-dihydrcH7H-[l,4]oxazm^ 

11) Methyl ({ [6- { [(4^Morobenzyl)amino]carbony^ 
2^-^ydrcK7H-[l,4]oxazmo[23,^ 
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5 OO) 
PP) 

qq) 

10 

rr) 
ss) 

15 

«) 

uu) 

20 

w) 
ww) 

25 

xx) 

yy) 

30 zz) 



N-(4-Chlorobenzyl)-9-(morpholin-^ylmethyl)-7-oxo-2-( 1 -pyrrolidinylmethyl)-2,3- 
dihydro-7H-[ 1 ,4]oxazino[2^,4-ij]quinoline-6-cart)oxamide, 
N-(4-Chlorobenzyl)-2- { [(2,3-dihydroxypropyl)sulfanyl]methyl } -9-(morpholin-4- 
ylmethyl)-7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
N-(4-Chlorobenzyl)-2- { [(2,3-dihydroxypropyl)amino]methyI } -9-(morpholin-4- 
ylmethyl)-7-oxo-23-dihydrcH7H-[l,4]oxa 

N-(4-Chlorobenzyl)-2-{ [(2-hydroxyethyl)amino]methyl} -9-(morpholin-4-ylmethyl)- 
7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
N-(4-CUorobenzyl)-9-(moipholin-4-ylmethyl)-7-oxo-2-( 1 -piperidinylmethyl)-2,3- 
dihydro-7H-[ 1 ,4]oxazino[23,4-ij]qviinoline--6--carboxamide, 
2-{ [bis(2-Hydroxyethyl)amino]methyl } -N-(4-chlorobenzyl)-9-(morpholin-4- 
ylmethyl)-7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]qiiinoline-6-carboxamide, 
N-(4-Chlorobenzyl)-9-(morpholin-4-ylmethyl)-7-oxo2- { [(2- 
pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6- 
carboxamide, 

2-[(8-{ [6-{ [(4-CMorobenzyl)amino]carto^ 
dihydro-7H-[l,4]oxa2ino[23,4-ij]quinolin-2-yl]methoxy}-8- 
oxooctanoyl)(methyl)amino]ethanesulfonic acid sodium salt, 
[6-{ [(4-Chlorobenzyl)amino]carbonyl }-9-(morpholin-4-ylmethyl)-7-oxo-2,3- 
ddhydrcK7H-[l,4]oxazino[23,4-ij]quinolin-2-yl]methyl dimethyl phosphate, 
N-(4-CWorobenzyl)-9-(moipholin-4-ylmethyl)-7-oxo-2- { [(4- 
pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6- 
carboxamide, 

N-(4-Chlorobenzyl)-2-( 1 H-imidazol- 1 -ylmethyl)-9-(morpholin-4-ylmethyl)-7-oxo- 

2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 

N-(4-Chlorobenzyl)-2- { [(4-chlorobenzyl)amino]methyl } -9-(moipholin-4-ylmethyl)- 

7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxaiiiide, 

N-(4-CUorobenzyl)-3-(hydroxymethyl)-9-(morpholin^yto 

dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-^^arboxamide, 

NK4-CMorobenzyl)-2<4-hydroxyphen^^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6^arboxamide, 

NK4-CMorobenzyl)-2-{ 3-[(metto 

ylmethy!)-7^xo-23-<lihydro-7H-[l,4]oxazino[2,3,4-ij]q^ 
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bbb) 
ccc) 
5 ddd) 

eee) 

10 

fff) 

ggg) 
15 hhh) 

71. 
20 a) 

b) 

c) 

25 

d) 
e) 

30 f) 
g) 



N-(4-Chlorobenzyl)-2- { 2-[(methoxymethoxy)methyl]phenyl } -9-(morpholin-4~ 
ylmethyl)-7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
N-(4-CWorobenzyl)-2-(2-hydroxyphenyl)-9-(morphoUn^-ylmethyl) 
dihydro-7H-[l,4]oxazino[23 3 4-ij]quinoUne-6^arboxamide, 
N-[(4-CWorophenyl)me^ 

oxospiro^/f-pyran^^^S'i^-^jROpyridotl^^-^] [l,4]benzoxazine]-6'- 
carboxamide, 

1 , 1 -Dimethylethyl 6-[[[(4-cUorophenyl)methyl]amino]carbonyl]-9 , -(4- 

morphohnylmethyl^'^xospiroLpiperi 

[ 1 ,4]benzoxazine]- 1 -carboxylate, 

N-[(4-CMorophenyl)methyl]-9X 

4,2 , (3 > if)-[7fl]pyrido[l,2,3-^] [l^benzoxazinel-e'-carboxamide, 

N-(4<]^orobenzyl)-2,2-bis(hydroxy^ 

dihydro-7H-[ 1 ,4]oxa2ino[23,4-ij]quinoline-6-carboxamide, 

N-[(4-CMorophenyl)methyl]-2\3\^ 

oxospiro[7//-pyrido[ 1 ,2,3-<&r]- 1 ,4-benzoxazine-2(3//),4 '-[4H]thiopyran]-6- 
carboxamide, or a pharmaceutical acceptable salt. 

A compound of claim 1 which is 
N-(4-CMorobenzyl)-2-(hydro^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

N-(4-CMorobenzyl)-2-(/? or 5)- (hydroxymethyl>9-(morpholin-4-ylmethyl)-7- 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2^,4-ij]qiiinoIine-6-carboxamide, 

N^4-CWorobenzyl)-9-(morpholin^ 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

N-(4-CUorobenzyl)-9-(morphoUn^ylmethyl)-7-tMoxo-2-pyridm 

7H-[ 1 ,4]oxazino[23»4-ij]quinoline-6-carboxamide, 

N-(4-Chlorobenzyl)-9-(morpholin^ 

7H-[ 1 ,4]oxazino[2^,4-ij]quinoIine-6-carboxamide, 

N-(4<Morobenzyl)-9Kmorpholm^ or £)-pyridin-3-yl-2,3- 

dihydro-7H-[l ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

N-(4-Chlorobenzyl)-2,9-bis^ 

[ 1 ,4]oxazino[23,4-ij]quinoline-6^arboxamide, 



- 143- 



WO 02/04462 PCT/US01/16507 

h) 2-[(terr-ButylsulfanyI)methyl]^ 

thioxo-23-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline^carboxamide, 

i) N-(4-Chlorobenzyl)-2-{ [(2-hydroxyethyl)sulfanyl]methy^ 
ylmethyl)-7-thioxo-23^ydro-7^ 

5 j) N<4-CMorobenzyl)-2-{[(l-met^ 

(moipholin^ylmethyl)-7-thioxo-23-cimydro-7H-[ 1 ,4]oxazino[2,3,4~ij]quinoline-6- 
carboxamide, 

k) N-(4-CWorobenzyl)-9-(morpholin^ylmethyl)-7-thioxo-2-{ [(3- 

pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[ 1 ,4Joxazino[2,3,4-ij]quinoline-6- 
10 carboxamide, 

1) [6- { [(4-Chlorobenzyl)amino]carbonyl } -9-(morpholin-4-ylmethyl)-7-thioxo-2,3- 

dihydro-7H-[l ,4]oxazino[23,4-ij]quinolin-2-yl]methyl acetate, 
m) N-(4-CWorobenzyl)-9-(morpholin-^ylmethyl)-7-thioxo-2-(7? or [(3- 
pyridinylmethyl)amin^^ 
15 carboxamide, 

n) N-(4-CWorobenzyl)-2-(3-hydrox^^ 

dihydro-7H-[ 1 ,4]oxazino[2,3,44j]qxiinoline-6-carboxamide, 
o) N-(4-CMorobenzyl)-9-(morphol^ or S)-pyridin-2-yl-2,3- 

dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-caiboxamide, 
20 p) N-(4-<^orobenzyl)-2-[3-(ty 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
q) N-(4-CMorobenzy]>2-[2-(^ 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
• r) N-(4-Chlorobenzyl)-2-( 1 -methyl- 1 H-iinidazol-2-yl)-9Kmorpholin-4-ylmethyl)-7- 
25 thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]qiiinoline-6H^u:boxamide, 

s) N-(4-CMoroben2yl>2-(2-fu^ 

[ 1 ,4]oxazino[23,4-ij]quinoline-6^u*oxamide, 
t) N-(4-OilorobenzylV2-(3^yanophen^^ 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6H:aiboxamide, 
30 u) N-(4-<^orobenzyl)-2^3-ft^ 

[l,4]oxazino[23,4-ij]quinoline-^H^iboxamide, 
v) N-(4<:Morobenzyl)-9-(morphol^ 

7H-[l,4]oxazino[23,4-ij]quinoIine-6-caiboxamide, 
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w) N-(4-Chlorobenzyl)-2-(3,5^ 

dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
x) 2-( 1 3-Benzodioxol-5-yl)-N-(4-cMoro 

23-dihydro-7H-[l,4]oxazino[23Aij]quinoline-6-carboxamide, 
5 y) N-(4-Chlorobenzyl)-2-(2,3-dihydro- 1 ,4-benzodioxin-6-yl)-9-(morpholin-4- 

ylmethyl>7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3»4-ij]quinoline-6-carboxamide, 
z) 2-( 1 3-Benzodioxol^yI)-NK4^Morobe^^ 

2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoUne-6^arboxamide, 
aa) 2-[3,5-bis(Methoxymethoxy)pheny^ 
10 7-thioxo~2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

bb) N-(4-CMorobenzyl)-9<morphoto^ 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
cc) N-(4-Chlorobenzyl)-2,2-bis[(m^ 

7-thioxo-23-dihydro-7H-[l ,4]oxazm 
15 dd) N-[(4-CWorophenyl)methyl]-9X4-m 

thioxospko^yclohexane-l^^S'/O-^fflpyridoCl^^-^] [l,4]benzoxazine]-6'- 
carboxamide, 
ee) N-[(4-CMorophenyl)methyl]^hydro^ 

thioxospiro[cyclohexane- 1 ,2' (3 '//)- [7i?]pyrido[ 1 ,2,3-<&?] [ 1 ,4]benzoxazine]-6' - 
20 carboxamide, 

ff) N-(4-Cmorobenzyl)-3,9^ 

[ 1 ,4]oxazino[23»44j]quinoline-6-carboxamide, 
gg) N-(4-<^orobenzyl)-9-(moipholi^ 

[ 1 ,4]oxazino[23,44j]qiiinoline-6-carboxamide, 
25 hh) NK4-CMorobenzyl)-2,2-difluoro-9^ 

7H-[l,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
ii) NK4-Chlorobenzyl)-2-[(methylsiilfanyl)methyl]-9-(mo^ 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6~carboxamide, 
jj) N-(4-Chlorobenzyl)-2-[(dimethylanuno)methyl]-9-(moiphol^ 
30 thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 

kk) NK4-CMorobenzyl)-2-[(4-me^^ 

7-tteoxo-23-dihydro-7H-[l,4]oxazino^ 
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11) Methyl ({ [6-{ [(4-chlorobenzyl)amino]carbonyl } -9^moipholin-4-ylmethyl)-7- 

tMoxo-2,3-dihydro-7H-[l ,4]oxazmo[2,3,4-ij]qumolm-2-yl]methyl }thio)acetate, 
mm) N-(4-CMorobenzyl)-9^moiphohn^-ylmemyl>7-to^ 

2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
5 nn) N-(4-Chlorobenzyl)-2-{ [(23-dihydroxypropyl)sulfanyl]methyl}-9-(morpholin-4- 

ylmethyl>7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxazmo[2,3,4-ij]quinoline-6-carboxamide, 
oo) N-(4-Chlorobenzyl)-2- { [(23-dihydroxypropyl)amino]methyl } -9-(morpholin-4- 

ylmetoyl)-7-tmoxo-2,3Kimydro-7H-[l,4]oxa^ 
pp) N-(4-Chlorobenzyl)-2- { [(2-hydroxyemyl)amino]methyl } -9-(morpholin-4-ylmethyl)- 
10 7-thiox<>23^hydro-7H-[l,4]oxazmo[23,4-ij]qumolme^aiboxamide, 

qq) N-(4-Chlorobenzyl)-9-(morpholin-4-ylmethyl)-7-thioxo-2-( 1-piperidinylmethyl)- 

23-dmydrcK7H-[l,4]oxa2mo[23,4-ij]qumolme-^-carboxamide, 
it) 2-{ [bis(2-Hydroxyethyl)amino]methyl }-N-(4-chlorobenzyl)-9-(moipholin-4- 

yImemyl)-7-tmoxo-2,3-dihyclro-7H-^^ 
15 ss) NK4-Cmorobenzyl)-9Kmorpholin-4-ylmethyl)-7-thioxo-2-{[(2- 

pyrimnylmemyl)anuno]memyl}-2,3^y^ 

carboxamide, 

tt) 2-[(8-{ [6-{ [(4-CMorobenzyl)ammo]carbonyl}-9-(morpholm^ylmemyl)-7-tbioxo- 

23-dmydro-7H-[l,4]oxazino[2,3,4-ij]quinolin-2-yl]methoxy}-8- 
20 oxocK:tanoyl)(methyl)amino]ethanesulfonic acid sodium salt, 

uu) [6-{[(4<Morobenzyl)aim^o]caibonyl}-9-(m^ 

dmydro-7H-[l,4]oxazmo[2,3,4-ij]quinolin-2-yl]methyl dimethyl phosphate, 
w) N-(4-CMorobenzyl)-9-(morpholin-4-ylmethyl)-7-thioxo-2-{ [(4- 

pyridmylmemyl)ammo]memyl}-2,3^ydro-7H-[l^ 
25 carboxamide, 

ww) N-(4-Chlorobenzyl)-2-( 1 H-imidazol- 1 -ylmethyl)-9-(morpholin-4-ylmethyl)-7- 

tMoxo-2,3Kimydro-7H-[l,4]o^ 
xx) N-(4-CMorobenzyl)-2-{[(4K:morobenzyl)amino]methyl}- 

7-thioxo-23-dihydro-7H-[l,4]oxazino[23,4-ij]quinolm^ 
30 yy) N^4<Morobeiizyl>3-(hy^^ 

dihydro-7H-[l ,4]oxazino[23,4-ij]qiiinoline-6-carboxamid^ 
zz) N-(4<:hlorobenzyl)-2-(4-h^ 

dihydro-7H-[ 1 ,4]oxa2ino[2,3,4-ij]qiunoline-6K^oxamide, 
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aaa) NK4-CMorobenzyl)-2-{3-[(methoxym 

ylmethyl)-7-thioxo-23-<tthydro-7H-[lAloxa 
bbb) N-(4-CWorobenzyl)-2-{2-[(methoxymethoxy)methyl]phenyl}-9-(morpholin-4- 

ylmethyl)-7-thioxo-23^ydro-7H-^ 
5 ccc) N-(4-<^orobenzyl>2-(2-hydroxyphenyl)-9KmorphoUnr4-ylmethyl)-7-t^ 

dihydro-7H-[ 1 ,4]oxazino[2,3»4-ij]quinoline-6-carboxamide, 
ddd) N-[(4^blorophenyl)methyl]-2^,5Metrahy(ko-9'-(4-morp_holinylmethyl)-7 > - 

tbioxospiro[4/f-pyran-4,2 , (3'i?)-[7fl]pyridotl,2,3-rfc] [1 ,4]benzoxazine]-6'- 

carboxamide, 

10 eee) 1,1-Dimethylethyl 6-[[[(4^Morophenyl)methyl]amino]carbonyl]-9'-(4- 

morpholinylmethyl)-7'-tbioxospiro[piperidine-4,2' (3 'fl)-[7^T|pyrido[ 1 ,2,3-de] 

[l,4]benzoxazine]-l-carboxylate, 
fff) N-[(4-CUorophenyl)methyl]-9'-(4-morpholinyb3iethyl)-7'-tMoxospkotpipe 

4,2'(3'fl)-[7ii]pyrido[l,2,3-de] [l,4]benzoxazine]-6'-carboxamide, 
15 ggg) N-(4-CMorobenzyl>2,2-bis[(hydro^ 

thioxo-2,3-dihydro-7H-[ 1 ^joxazino^^ijlquinoline-d-carboxainide, 
hhh) N-[(4<Morophenyl)methyl]-2\3\5%6'-tetrahydro-9K4-moipholinyhnethyl)-7- 

thioxospiro[7H-pyrido[l,2,3-^e]-l,4-benzoxazine-2(3i^,4'-[4H3thiopyran]-6- 

carboxamide, or a pharmaceutically acceptable salt. 

20 

72. A compound of claim 1 which is 

a) NK4-CMorobenzyl)-2-(hydroxy^^ 
dmydro-7H-[l,4]oxazano[23,4-ij]qmnolme-6^arboxamide, 

b) N-(4-Chlorobenzyl)-2-(/? or S)- (hy<froxymethyl)-9-(morpholin-4-ylmethyl)-7-oxo- 
25 2,3^1mydro-7H-[l,4]oxazmo[23,4-ij]qumolme-6^arboxaniide, 

c) N-(4-Chloroten^l)-9Kmoipho 
7H-[l,4]oxazmo[23.4-ij]qumolme-6K;arboxaiiiide, 

d) NK4-C^oroben^l)-9Kmorpholm-4-yh^^ 
7H-[l,4]oxazino[23,4-ij]qumolme-6^arboxamide, 

30 e) N<4-Chlorobenzyl)-9<morpholm^ 

7H-[l,4]oxazmo[23,4-ij]qumomie-6^arboxaiiiide, 
f) NK4^Worobenzyl)-9Kmorpholin-4-ylmethyl)-7-oxo-2-(iJ or 5)-pyridiii-3-yl-2,3- 
dmydro-7H-[l,4]oxazino[23.4-ij]qumolme-6K5arboxamide, 
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g) 
h) 

5 i) 
j) 

10 k) 
1) 

15 m) 
n) 

20 O) 
P) 

q) 

25 

r) 
s) 

30 t) 
U) 



N^4-CMorobenzyl)-2,9-bis(mo 

[ 1 ,4]oxazino[23,4-ij]quinoline-6^aAoxaiiude, 

2-[(terr-Butylsulfanyl)me^ 

23-<iihy^o-7H-[l,4]oxazmo[2,3^ 

N-(4-CMorobenzyl)-2-{ [(2-hydroxyethyl)sulfanyl]methyl}-9-(moipholin^ 
ylmethyl)-7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
N-(4-CMorobenzyl>2-{[(l^^ 

(morphoUn^ylmethyl)-7-oxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide, 

N-(4-Chlorobenzyl)-9~(morpholin-4-ylmethyl)-7-oxo-2- { [(3- 
pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6- 
caiboxamide, 

[6-{[(4-C^orobenzyl)amino^ 

dihydro-7H-[l,4]oxazino[23,4-ij]quinolin-2-yl]methyl acetate, 
N-(4-Chlorobenzyl)-9KmoiphoIin^ylmethyl>7-oxo-2-(/? or 5}-{[(3- 
pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6- 
carboxamide, 

N-(4-CMorobenzyl)-2-(3-hydroxyphenyl)-9-(moipholin^ylmethyl) 
dihydro-7H-[ 1 ,4]oxazino[2,3,44j]quinoline-6^arboxamide, 
N-(4-CWorobenzyl)-9-(moipholm or S)-pyridin-2-yl-2,3- 

dihydro-7H-[l ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
N-(4-CMorobenzyl)-2-[3-(hyd^^ 

23-dihydro-7H-[l,4]oxazino[23 9 4-ij]quinoline-6-carboxamide, 

N-(4-CMorobenzyl)-2-[2-(hydroxym^ 

23-dihydro-7H-[l,4]oxazino[23/Wj]q^ 

N-(4-Chlorobenzyl)-2-( 1 -methyl- 1 H-imidazol-2-yl)-9-(morpholin-4-ylmethyl)-7- 

oxo-23nlihydro-7H-[l,4]oxazino[23,4-ij]quinoline-6-cM^ 

N-(4-(^orobenzyl)-2-(2-^ 

[l,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

N-(4-Chlorobenzyl)-2-(3-cyanophenyl>9-(moipholin-4-y 

dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxamide, 

N-(4-Oilorobenzyl)-2-(3-furyl)-9-(morpholin-4-ylm^ 

[ 1 ,4]oxazino[23»4-ij]quinoline-6-carboxamide, 
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v) 
w) 
5 x) 

y) 

z) 

10 

aa) 
bb) 
15 cc) 
dd) 

20 ee) 

73. 
25 a) 

b) 

c) 

30 

d) 



N-(4-CMorobenzyl)-9-(morpholin-4-^^^ 

[l,4]oxazino[23,44j]quinoline-6-carboxamide, 

NK4-<^orobenzyl)-2-(3,5-difluoro^ 

dihydro-7H-[l,4]oxazino[2,3,4-ij]quinoline-6^arboxamide, 

2-( 1 3-Benzodioxol-5-yl)-N-(4^Worobenzyl)-9^ 

dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxamide, 

N-(4-Chlorobenzyl)-2-(23-dihydro- 1 ,4-benzodioxin-6-yl)-9-(morpholin-4- 

ylmethyl)-7-oxo-2,3-dihydro-7H-[l,4]ox^^ 

2-( 1 3-Benzodioxol^yl)-N-(4-cMorobenzyl^ 

dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 

2-[3,5-bis(Methoxymethoxy)phenyl]-N-^ 

7HDxcn23-cIihydro-7H-[l,4]oxazino[^^ 

N-(4-Chlorobenzyl)-9-(morphoto 

[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxainide, 

N-(4-CMorobenzyl)-2,24>is[(methoxym 

7-oxo-23-dihydro-7H-[l,4]oxa2ino[23*4-ij]quinoUne-6^arboxamide, 
N-[(4-Cmorophenyl)m^ 

dioxospiro[cyclohexane-l ,2*(3*//)-[7Hlpyrido[l ,2,3^] [l,4]benzoxazine]-6*- 
carboxamide, 

N-[(4-CMorophenyl)methyl] 

oxospiro[cyclohexane- 1 ,2'(3*fl)-[7fl]pyriclo[ 1 ,2,3-de] [ 1 ,4]benzoxazine]-6' - 
carboxamide, or a pharmaceutical acceptable salt. 

A compound of claim 1 which is 
N^4-CMorobenzyl)-2-(hydro^ 

dihydro-7H-[l,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

N-(4-CMorobenzyl)-2-(# or £)- (hydroxymethyl)-9-(morpholin-4-ylmethyl)-7- 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 

N-(4-Chlorobenzyl)-9-(morphol^ 

7H-t 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxamide, 

N-(4-CMorobenzyl)-9-(moiphohn^ylmethyl)-7-thioxo-2-pyri 

7H-[ 1 ,4]oxa2ino[23,4-ij]qidnoline-6--carboxamide, 
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e) N-(4-CWorobenzyl)-9-(morpto 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6^aiboxamide s 

f) NK4-CMorobenzyl)-9Kmorpholin-4-^^ or S)~pyridin-3-yl-2,3- 
dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6^arboxamide, 

5 g) NK4-C^orobenzyl)-2,9-bis(mo^ 

[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 

h) 2-[(ferr-Butylsulfanyl)methyl]-^ 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23>4-ij]quinoline-6^ut>oxamide, 

i) N-(4-CMoroben2y])-2-^^ 

10 ylmethyl)-7-thioxo-23-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]qxiinoline-^-caiboxanu 

j ) N-(4-Chlorobenzyl)-2- { [( 1 -methyl- 1 H-imidazol-2-yl)sulf anyl] methyl } -9^ 

(morpholin^ylmethyl)-7-thioxo-2,3-dihydro-7H-[ 1 ,4]oxa2ino[2,3,4-ij]quinoline-6- 
carboxamide, 

k) N~(4-CMorobenzyl)-9-(morpholin-4-ylmethyl)-7-thioxo-2-{ [(3- 
15 pyridmylmethyl)ammo]methyl}-^ 

carboxamide, 
1) [(4-CMorobenzyl)amino]caibonyl}-9 

dihydro-7H-[ 1 ,4]oxazino[2,3 ,44j]quinolin-2-yl]methyl acetate, 
m) N-(4-CMorobenzyl)-9-(morphofo^ or 5)-{ [(3- 

20 pyridinylmethyl)amino]methyl } -2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4~ij]quinoline-6- 

carboxamide, 
n) N-(4-CMorobenzyl)-2-(3-hydroxyp^ 

dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]qiiinoline-6-carboxamide, 
o) N-(4-CUorobenzyl)-9-(moi^holin-4-ylmethyl)-7-tMoxcK or S)-pyridin-2-yl-2,3- 
25 dihydrcn7H-[l,4]oxazino[2,3,4-ij]quinoline-6-carboxam 
p) N-(4-CMoroben2^1)-2-[3-(hydro^ 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]qiiinoline-6-cait>oxaiiiide, 
q) N^4^I3ilorobenzyl)-2-[2-(hydroxymethyl)phenyl]-9-(moipho 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxamide, 
30 r) N-(4-CWorobenzyl)-2<l-methyl-lH-imidazol-2-y^ 

thioxo-2,3-dihydro-7H-[ 1 ,4]oxazino[23»4-ij]quinoline-6^iboxamide, 
s) N-(4-CMorobenzyl>2-(2-fi^ 

[ 1 ,4]oxazino[2,3,4-ij]quinoline-^-cailK>xamide, 
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t) N-(4-CWorobenzyl)-2-(3^y 

dihydro-7H-[ 1 ,4]oxazino[23 s 4-ij]qiiinoline-6-carboxamide, 
u) N^4<:Morobenzyl)-2K3-fii^ 

[l,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
5 v) N-(4-CMorobenzyl)-9-(moiphota^ 

7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
w) N-(4-CMorobenzyl)-2-(3,5-<tt^^ 

dihydro-7H-[ 1 5 4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
x) 2-( 1 3-Benzodioxol-5-yl)-N-(4~cMorobenzyl)-9-(mo^ 
10 23-dihydro-7H-[i 5 4]oxazino[23,4-ij]quinoline-6^arboxamide, 
y) N-(4-CMorobenzyl)-2-(23^ydro-l,4-benzodioxin-6-yl)-^ 

ylmethyl)-74hioxo-23-dihydro-7^ 
z) 2-( 1 3-Benzodioxol^yl)-N-(4^Moro^ 

2,3-dihydro-7H-[l,4]oxazino[2,3,44j]quinoline-6^arboxainide, 
15 aa) 2-[3,5-bis(Methoxymethoxy)p^ 

7-thioxo-23-dihydrcn7H-[l,4]oxazino[2^ 
bb) N-(4-CMorobenzyl)-9Kmoipholin^ylmeta^ 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
cc) N-(4-CMorobenzyl)-2,2-bis[(methoxy^ 
20 7-tMoxo-23-dihydro-7H-[l,4]oxa 

dd) N-[(4-CMorophenyl)methyl]-9^4H^^ 

thioxospiro[cyclohexane- 1 ,2' (3 *H)-[7H]pyrido[ 1 ,2,3-de] [ 1 ,4]benzoxazine]-6' - 
carboxamide, 

ee) N-[(4-CWorophenyl)methyl]^hydroxy-9'-(4-morpholinylm 
25 thioxospiro[cyclohexane- 1 ,2' (3 'fl)-[7//]pyrido[ 1 ,2,3-<&?] [ 1 ,4]benzoxazine]-6'- 

carboxamide, or a pharmaceutically acceptable salt. 

74. A compound of claim 1 which is 

a) N-(4-CMorobenzyl)-2-(hyd^ 
30 dihydrcK7H-[l,4]oxazmo[23,^^^ 

b) N-(4-Chlorobenzyl)-2-(# or S)- (hydroxymethyl)-9Kmorpholin-4-ylmethyl)»7-oxo- 
23-dihydro-7H-[ 1 ,4]oxa2ino[23,4-ij]quinoline-6-carboxamide, 
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c) 
d) 

5 e) 
f) 
g) 

10 

h) 

15 75. 
a) 

b) 

20 C) 
d) 
e) 

25 

f) 
g) 

30 h) 



N-(4-Chlorobenzyl>9-(morpholin-4-y^ 

7H-[l,4]oxazino[23»4-ij]quinoline-6K:arboxamide, 

N-(4-CMorobenzyl)-9-(morpholin^ 

7H-[l,4]oxazino[23,4-ij]qiiinoline-6K^rtK>xamide, 

N-(4-CMorobenzyl)-9-(morpholm^ 

7H-[l,4]oxazino[23»4-ij]quinoline-6-carboxamide, 

N-(4-Chlorobenzyl)-9-(morpholin-4-ylmethyl)-7-oxo-2-( J R or S)-pyridin-3-yl-2,3- 
dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 
N-(4-Chlorobenzyl)-9-(morpholin-4-ylmethyl)-7-ox(>-2-(/? or 5)-pyridin-2-yl-2,3- 
dihydrCK7H-[ 1 ,4]oxazmo[2^ 

N-(4-Chlorobenzyl)-2-( 1 -methyl- lH-imidazol-2-yl)-9-(morpholin^ - 
oxcK23-dihydro-7H-[l,4]oxazm^ or a 

pharmaceutically acceptable salt. 

A compound of claim 1 which is 
N-(4-CWorobenzyl)-2-frydroxym 

dihyd^o-7H-[l,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

N-(4-Chlorobenzyl)-2-(/? or S)- (hydroxymethyl)-9-(morpholin-4-ylmethyl)-7- 

thioxo-23-dihydro-7H-[l,4]oxazino[23,4-y^ 

N-(4-CWorobenzyl)-9-(morpholm 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

N-(4-(^orobenzyl)-9^morpholin 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

N-(4-CMorobenzyl)-9-(moipholin-4-ylm 

7H-[ 1 ,4]oxazino[2,3 ,4-ij]quinoline-6-carboxamide 5 

N-(4-CMorobenzyl)-9-(moiphol^ or £)-pyridin-3-yl-2,3- 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxamide, 

NK4-CWorobenzyl)-9-(morpholin^ylmethyl)-7-thioxo--2--(/? or S)-pyridin-2-yl-2,3- 
dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6-carboxamide, 
N-(4-Chlorobenzyl)-2-( 1 -methyl- 1 H-imidazol-2-yl)-9-(morpholin-4-ylmethyl)-7- 
thioxo-23-<iihydro-7H-[l,4]oxazino[23,4-ij]quinolm or a 

pharmaceutically acceptable salt. 
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76. A compound of claim 1 which is 

a) N-(4-Chlorobenzyl)-2-(hydro^ 

dihydro-7H- [ 1 ,4]oxazino[23,4-ij]quinoline-6^arboxthioamide, 

b) N-(4-Chlorobenzyl)-2-(/? or S)- (hydroxymethyl)-9-(morpholin-4-ylmethyl)-7- 
5 thioxo-23-dihydro-7H-[l,4]oxazino^ 

c) N-(4-Chlorobenzyl)-9-(mo 

7 H-[ 1 ,4]oxazino[23,44j]quinoline-6-carboxthioamide, 

d) N-(4-CMorobenzyl)-9-(moipholin-4-ylmeth^ 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxthioamide, 
10 e) N-(4-CMorobenzyl)-9-(morpholin-4-^^ 

7H-[l,4]oxazino[23,4-ij]quinoUne-6^arboxthioamide, 
f) NK4-CMorobenzyl)-9-(morpto or S)-pyridin-3-yl-2,3- 

dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6^arboxthioamide, 

e) N-(4-CMorobenzyl)~9-(morpholin^-ylmethyl)-7-thioxo-2-(i? or S)-pyridin- 
15 2-yl-23-dihydro-7H-[l,4]oxazmo[2^ 

f) N-(4-Chlorobenzyl)-2-( 1 -methyl- 1 H-imidazol-2-yl)-9-(morpholin-4- 
ylmethyl)-7-thioxo-23-dihydro-7^ 

carboxthioamide, or a pharmaceutical^ acceptable salt. 

20 77. A compound of claim 1 which is 

a) N-(4-CMorobenzyl)-2-(hyckoxy^ 

dihydro-7H-[l,4]oxazino[23,4-ij]quinoline-6-carboxthioamide, 

b) N-(4-Chlorobenzyl)-2-(jR or 5)- (hydroxymethyl)-9-(morpholin-4-ylmethyl)-7-oxo- 
2,3-dihydro-7H-[ 1 ,4]oxazino[23»4-ij]quinoline-6-carboxthioamide, 

25 c) N-(4-Chlorobenzyl)-9-(moipholin-4-ylm 

7H-[ 1 ,4]oxazino[23»4-ij]quinoline-6-carboxthioamide, 

d) N-(4-Chlorobenzyl)-9-(moipho^ 

7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6-carboxthioamide, 

e) N-(4-Chloroben2yl)-9-(morphohn^-ylmethyl)-7-oxo-2-pyridin-2-yl-23-dihy 
30 7H-[ 1 ,4]oxazino[2,3>4-ij] quinoline-6-carboxthioamide, 

f) N-(4-<^orobenzyl)-9-(morpto or S)-pyridin-3-yl-2,3- 
dihydro-7H-[l/Hoxazino[23,4-ij]qu^ 

g) N-(4-Chlorobenzyl)-9-(morpholin-4-ylmethyl)-7-oxo-2-(/J or S)-pyridin-2-yl-2,3- 

dihydro-7H-[l,4]oxazino[23,4-ij]q^ 
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h) N-(4-Chlorobenzyl)-2-( 1 -methyl- 1 H-imidazol-2-yl)-9-^ 

oxo-23^hydro-7H-[l,4]oxazino[23,4-i^ or a 

pharmaceutically acceptable salt. 

78. A compound of claim 1 which is N-{4-chlorobenzyl)-9-(morpholin-4-ylmethyl)-7- 
oxo-2-(5)-pyridin-2-yl-2,3-dihydro-7H-[ 1 ,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide, or a pharmaceutically acceptable salt. 



A compound of claim 1 which is N-(4-chlorobenzyl)-9-(morpholin-4-ylmethyl)-7- 
oxo-2-(/?)-pyridin-2-yl-2^-dihydro-7H-[l ,4]oxazino[2,3,4-ij]quinoline-6- 
carboxamide, or a pharmaceutically acceptable salt. 

A compound of claim 1 which is N-(4-chlorobenzyl)-9-(morpholin-4-ylmethyl)-7- 
oxo-2-(/?)-pyridin-3-yl-2,3-dihydro-7H-[ 1 ,4]oxazino[23,4-ij]quinoline-6- 
cart>oxamide, or a pharmaceutically acceptable salt. 



8 1 A compound of claim 1 which is N-(4-chlorobenzyl)-9-(morpholin-4-ylmethyl)-7- 
oxo-2-(5)-pyridin-3-yl-2,3-dihydro-7H-[ 1 ,4]oxazinot2,3,4-ij]quinoline-6-carboxamide, or a 
pharmaceutically acceptable salt. 



82. A compound of claim 1 which is N-(4-Chlorobenzyl)-2-(l -methyl- 1H- 
imidazol-2-yl)-9-(moipholm^ 

ij]quinoIine-6-carboxamide, or a pharmaceutically acceptable salt. 

83. A pharmaceutical composition comprising a compound as in one of claims 1-82 and 
a pharmaceutically acceptable carrier. 



84. A use of compound as in one of claims 1-82 to prepare a medicament for treating or 
inhibiting a viral DNA polymerase. 

85. A use of an effective amount of a coumpound as in one of claims 1-82 for treating 
infections from herpesviruses in a mammal. 
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86. A use of claim 85 wherein said herpesviruses is herpes simplex virus types 1, herpes 
simplex virus types 2, varicella zoster virus, cytomegalovirus, Epstein-Barr virus, human 
herpes viruses 6, human herpes viruses 7 or human herpes viruses 8. 

5 87. A use of claim 85 wherein said herpesviruses is herpes simplex virus types 1 , herpes 
simplex virus types 2, varicella zoster virus, cytomegalovirus, Epstein-Barr virus, human 
herpes viruses 7 or human herpes viruses 8. 

88. A use of claim 85 wherein said herpesviruses is human cytomegalovirus. 

10 

89. A use of claim 85 wherein the effective amount of a compound of claim 1 is 
administered orally, parenteraily, topically, rectally, nasally, dublingually, or transdermally. 

90. A use of claim 85 wherein the effective amount of a compound of claim 1 is in an 
15 amount of from about 0. 1 to about 300 mg/kg of body weight. 

91. A use of claim 85 wherein the effective amount of a compound of claim 1 is in an 
amount of from about 1 to about 30 mg/kg of body weight. 

20 92. A use of claim 85 wherein the mammal is human. 

93. A use of claim 85 wherein the mammal is a food animal or a companion animal. 
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